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It's the gate that starts paying back its cost the 
minute installation begins because it makes 
the job so quick and easy, with its interchange 
able parts that need no match-marking 

And it's the gate that keeps on paying by 
unfatling, instant response to control and by 
keeping maintenance costs down out of sight 

If repairs and new parts should eventually be 


needed, here again is the time-saving advantage 





line? 


There’s also CHAPMAN'S Standard SLUICE GATE 


of interchangeable replacements 

In sum, you can’t get more thoroughgoing econ- 
omy in equipment of this type that’s plain 
to see, on the books of hundreds of projects, the 
country over. See what yow can save with Chapman 
Standard Sluice Gates (with any type of control 
you want) . send for Catalog 25. The Chapman 


Valve Mfg. Co., Indian Orchard, Mass 


The Chapman Valve Manufacturing Company 


INDIAN ORCHARD, 


MASSACHUSETTS 
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Boston's Faneuil Hall, popularly called “The Cradle of Liberty”, as it looked 100 years ago. 





Boston, Massachusetts, has cast iron water and gas 


mains in service that were installed more than a century ago. 


In those days, modern pavements were unknown; 
labor costs were low. Today, the expense of unnecessarily 
frequent repairs to underground mains, or untimely 
replacements, and consequent restoration of costly pavements, 
is a risk you cannot afford to gamble with. Cast iron pipe 
has an established record of long life and low 
maintenance. It effectively resists corrosion and possesses 
the four strength factors so necessary to meet the 
stresses imposed by modern traffic and crowded 
underground construction. These are shock, crushing, 
bursting and beam strengths. No pipe deficient in any of 
these strength factors should ever be laid in paved streets of 
cities, towns and villages. United States Pipe and 
Foundry Co., General Offices, Burlington, N. J. 
Plants and Sales Offices Throughout the U.S. A. NUMBER ONE OF A SERIES 
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— >For Your Water Fluoridation Program 


BASIC CHEMICALS 


GENERAL CHEMICAL 


SODIUM SILICOFLUORIDE 
SODIUM FLUORIDE 


Readily Available From Coast-to-Coast Distribution Points 


FOR AMERICAN INDUSTRY 


Here's How General Chemical Technical Service Can Help You in Planning Your Program: 


erators with their chemical problems 
This same service is available—without 
cost or obligation—for your fluoridation 
program. For further information on 
General Chemical fluorides and tech 
nical service consult the nearest com- 


@ By recommending safe handling pro- 
cedures of fluoride compounds to water 
works personnel. 


@ By recommending which fluoride 
compound is most suitable for use in 
your water system 


@ By suggesting what type of feeding 
equipment is required. 


For more than half a century General 
Chemical Technical Service has helped 
municipal officials and water works op- pany office listed below. 


GENERAL CHEMICAL DIVISION 


ALLIED CHEMICAL & DYE CORPORATION 


@ By advising on the proper storage 
facilities needed to maintain an ade- 
quate supply of fluoridation chemicals 


@ By helping to determine where fiv- 
cride compounds can be added most 
effectively to the water system. 


@ By offering technical advice on meth- 
ods of controlling fluoride concentration 
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QC 195 Lubricated Plug 
Valves handling sludge end other 
ledings at Dayton, Ohio Sewage 
Dispose! Plant. Valves ere in- 
stalled beneath floor, opereted 
through stands ebove floor 


NO OBSTRUCTIONS 


TO TRAP There's nothing inevitable about valves becoming jammed with solids. 


SOLI D § Studge flows freely through OC. f> CYLINDRICAL Lubricated Piug 
Valves ... nothing slows the flow. The passage through the valve is 
streamlined ...and has at least as much area as the passage 
through the pipe! Besides, the CYLINDRICAL plug shears tough, stringy 
obstructions like a knife! ideally suited for the special problems 
of the Sewage Field: Q.C.f> CYLINDRICAL Lubricated Plug Valves! 


CLC.£;&(¢)? PLUuC VALVES 


Write tor Catalog 4+ WS, American Car and Foundry Company, 


Representatives in <4 PIPE ae 
Valve Division, 150) East Ferry Avenue, Detroit 11, Michigen 


SO Principal Cities 
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Special requirements of Fluoridation — 


primarily, extreme accuracy and dependability — 
were considered foremost in the design of W&T’s 
new Series A-635 Fluoridator. A selection of 
models and a wide feed range make this feeder 
suitable for the application of sodium fluoride or 


sodium silicofluoride in most communities. 


The basic feeder is volumetric with manual 
control, featuring the new two-directional feed 
screw for increased accuracy. Built-in scales can 
be supplied for periodic checking of the weight 
of chemical in the hopper. 


The gravimetric, loss-of-weight, mode] is con- 
trolled from a unique scale beam housed in a 
dust-tight compartment. Registers indicate the 
rate of feed and the weight of chemical in the 
hopper at all times. Loss-of-weight recording. is 
available with the gravimetric feeder to provide 


a permanent record of fluoridation. 
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ter mruanicipal service... 
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ONE JUMP AHEAD 


First in America to produce liquid chlorine for water purification, 
Niagara maintains its position as a leading supplier with its high quality 


NIALK® Liquid Chlorine 


for water and sewage sanitation. © 


NIAGARA ALKALI COMPANY 


60 East 42nd Street, New York 17, N. Y. 


© Caustic Potash @ Carbonate of Potash « Paradichiorobenzene @ Caustic Sods @ TRICHLORethylene 
NIAGATHAL ® (Tetrachioro Phthalic Anhydride) 





MUELLER 


WATERWORKS 7 AND DRILLING MACHINES 
EQUIPMENT 





Neo. H-14000 Meter Yoke 





MUELLER co. offers you a com- 


plete selection of waterworks distribution 
equipment, supplies and specialties designed 
and manufactured to the high standards of 
quality and perfection that have characterized 
Mueller products for 95 years. Write for cata- 
log information on any of these product lines 
@ See us at Booth 85 and 86 
at the AWWA in Kansas City! 


MUELLER CO. 


Dependable Since 1857 


MAIN OFFICE A FACTORY DECATUR, ILLINOIS 
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JEFFREY “HYDROLESE” HUBS provide posi- 
tive protection against overloads eliminate 
troublesome shear pins. The Hub, placed on 
the countershaft with drive sprocket keyed to 


it, can be 


. . adjusted to meet various 
load conditions 
...» provided with visual warning 


. . readily reset 


and will not burn up. Will carry a definite 


torque load (maximum of 20,000 Ibs.) 


Let us tell you more about “HYDROLESE" Hubs 


and what they can do for you 


All Collectors in service at the Hyperion Sewage Treatment 
Works, City of Los Angeles, are HYDROLESE protected. There 
ere 132 units in daily use at this up-to-date piont 


FLOCTROLS 
Gerbage Grinders 


Grit Collectors Grit Washers 
Sludge Collectors Sludge Elevotors 
Scum Removers Screenings Grinders 
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RED RIVER ON RAMPAGE: 
BJ PUMPS KEEP WORKING! 


D 
DRAYTON N 
BYRON JACKSON © 


DESPITE S 
DRAYTON BYRO 

PUMP CONTINUES 
SAFE DRINKING 





SUBMERSIBLE 
WON'T FLOOD OuT! 


O. 


\N 


WATER SU 


JIM ZEMAN 





ing hardships 
nunities along 

\ the cut-off of 
ipplies added an 

3 Fortu 
Nort! 
further burden 
supply 


neering al 


Gangetr 


{ Draytor 


The Drayto 
unique in its eng 
tion in that the Filtration P! 
on the highest elevation i 
a Byron Jackson Submersible Pump is 
used for river intake. This pump, with 


system is 
i construc 
unt is located 


the city and 
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yse-coupled, sealed motor, is designed 
to work completely submerged. It is 
unaffected by high water, ice or low 
water conditions which would knock out 
» normal surface type electric motor 
City water delivery has not failed despite 
extreme below-zero Winter tempera- 
tures or the present severe Spring flood 

This same uninterrupted 
water delivery can be designed for any 
lake or river intake installation. BJ Sub- 
mersible pumps are available in capa- 
cities up to 20,000 gpm and heads to meet 


sure ar d 








any intake need. Installation is simple 
and considerably less expensive than 
surface motor units. No elaborate struc- 
ture is required, and no special grading 
of pump-to-shore pipeline is needed 
Because the Submersible’s pump-to- 
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shore line is discharge and not suction, 
this line can also be smaller in diameter 

Simplify and safeguard your lake or 
river intake water supply. Byron Jackson 
Co. engineers are ready to work with 
you. Write today for full details on the 
BJ Submersible 


Byron Jackson Co. 


Since 1872 


P.O. Box 2017 Termine! Annex 
Los Angeles 54, Calif 





“Let's get the 
Rensselaer Engineers 
into the picture” . 


When it’s on the boards, whether it be a simple extension, or a modernization 
project for the entire water or sewage system, it will pay you to get the Rensselaer 
Engineers in at the beginning. 

They know how to help plan a job for lowest equipment and piping costs—and 
above all, how to select from the hundreds of types and sizes available, the one 
valve that will do the job satisfactorily with lowest maintenance costs for more 


than a lifetime. 


SAVE ON ORIGINAL COSTS 

They will show you how a large valve assembly with a totally enclosed, per- 
manently greased gear box can be buried without the cost of a concrete pit. They 
can show you why critical locations should have the square bottom valve, why the 
Rensselaer check valve with the adjustable spring can’t slam, and even how to 
practically eliminate pipe line surge by an inexpensive ayxiliary hook up with 


the check valve. 


SAVE ON MAINTENANCE 

Fire hydrants that need no digging or valve shutting for traffic accident repairs, 
@ hydrant valve mechanism that is easily removed for inspection, and a tapping 
sleeve that will save hours, will help write perpetual low maintenance into your 
original layouts, large or small. Ask the Rensselaer man about these advantages 
when he calls next time. 


[9 


now! 


oousLE 
DISK 
VALVE 


TAPPING 
SLEEVE 
AND VALVE 


FIRE 
HYDRANT 
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The all-hydraulic Bucyrus-Erie 3-ton Hydrocrane catch basins — dozens of digging and lifting jobs. 


with telescoping boom reaches into windows and = : 
— In addition, crane can be quickly converted to 


box cars... over fences . . . under beams and : : : : : 
—— . hoe front-end in the field for pipe-line trenching 
h b h 7 t i and — . . 
ee Setween wires . . digging meter and hydrant pits . . . miscel- 
rafters — without moving crane an inch! Boom ' . . 
laneous excavating. Conversion has actually been 


extends and retracts a distance of eight feet ‘ ‘ 

made in as little as four man-hours. See your 
The outstanding advantages of telescoping Hydrocrane distributor for complete details. 

boom plus precision hydraulic Rec ; ts hl 

control and high-speed travel 

combine to make the Hydro 

crane ideal for setting water 

and sewer pipe . . . digging 

manholes ... emergency pipe 

line leak repair . . . cleaning 


M52 


H... the Hydrocrane cleans cotch basins 
with special cotch basin cleaner ettachment 
Every work function fully hydraulic — boom 
hoist ond swing, lood hoist, boom telescope, 
ovirigger set ond retract, bucket close 


BUCYRUS 
ERIE 


HYDrRocrANE 


South Milwauke® Wisconsin 


u 
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WHEN YOU BUY MCDONALD YOU BUY... 
QUALITY, PRECISION AND CAREFUL DESIGN 
Illustrated here, are three of our most popular items: E-3123 Corpora- 
tion Stop with an eighth bend union coupling, inlet and outlet 
threaded to fit Mueller Machine; the E-2931 and the E-3061 Curb 
Stops. The last two may be obtained with stop and drain or stop only. 
E-3061 is furnished with combined cap and tee handle—loose tee or 
lever handle furnished if desired. 
Write us for complete information on our entire line . . . We will 


gladly furnish it free. A. Y. McDonald Mfg. Co., Dubuque, Iowa. 
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REMERTON'S new sewer outfall into 
Puget Sound had to be laid fast and 
had to be laid ught despite knee-deep 
water in the ditch, despite a bed of shifting 


sand and mud 


A fast coupling joint was needed because 
the line had to be laid at night between 
tides. A permanently tight joint was needed 
to prevent the infiltration of sea water 
A tully flexible joint was needed to com 
pensate for the soil stresses. A water in 
Ssensitive joint was needed because of the 


sopping wet beach conditions 


The engineer and contractor on the job 
found the answer in TYLOX flexible rub- 
ber JOINTS. They found TYLOX gaskets 
were easily installed and quickly coupled 
They found TYLOX gaskets gave perma 
nently tight joints. They found TYLOX 
gaskets flexible enough to handle practically 
any soil conditions. They found TYLOX 
gaskets did their job under the wettest 


conditions under water! 


You, too, will find that TYLOX JOINTS 
are fast, positive and permanent. They make 
lines “leakproof for life” on shifting soil 


below ground water level or “on radius” 


On that next “tough” job, be sure use 
the flexible rubber joint use TYLOX 


Making Joints with TYLOX RUBBER GASKETS 


is as simple as ABC 
i 4 {») Ay 


lubricate slid Shove the pipe 
and sep on ing surfoces home 

Tylon gasket with Tyle« 

Cement 


g 


4 : 
Night photographs of the coupling 
of TYLOX gasketed pipe, between 
tides, on the shore of Puget Sound 


THUMBNAIL FACTS 
ABOUT THE BREMERTON JOB 


Location: Bremerton, Washington 

Pipe: 200 feet of concrete pipe, 36” x 8° SR( ASTM C-76-41) Manu- 
factured by Bremerton Concrete Products Co., affiliate of Graystone 
Concrete Products Co., Seattle, Washington 

Coupling: TYLOX flexible rubber JOINTS. 

Engineer: E. S. Severance, City Engineer for Bremerton, Washington. 
Contractor: Joe Avery, Bremerton, Washington 


Write, wire, or phone for specifications 
and literature on TYLON Gaskets 


HAMILTON KENT 


MANUFACTURING COMPANY 
KENT, OHIO 


226 GOUGLER AVENUE TEL. 3449 


“THE ONLY PERMANENTLY TIGHT LINES ARE LAID WITH RUBBER GASKETS” 
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Through every detail of production, Badger Me- 
ters are produced completely by Badger, with 
precision and quality controls and outstanding ex- 
clusive features that assure the peak of depend- 
able meter service. 

All types and sizes, for any water measuring 
job in home or industrial use, are available in the 


dependable Badger line: %" to 4” disc meters; 


BADGER PRECISION MEANS 
MORE DEPENDABLE METER SERVICE 


2” to 12” Turbine (Current) Meters; 2” to 10” 


compound meters and industrial meters; special 
liquid (other than water) meters . . . accessories 
vital to efficient installation, reading and servic- 
ing ... famous Badger Meter Testing Machines... 
all produced under Badger precision controls you 
can depend upon for most accurate metering, long 


life and lowest maintenance cost. 


For complete, dependable meter service, it pays to buy Badger 


“MEASURING THE 
WATER OF THE WORLD” 


First for Accuracy + 
Low-Cost Maintenance + 
Durability + Sensitivity 


BADGER “= 


BADGER METER MFG. CO., Milwaukee 10, Wis. 


Branch Offices: New York City * Philadelphia 
Worcester, Mass. * Sovennah, Ga. « Cincinnati * Chicago * Kansas City * Waco, Texes 
Solt Loke City, Utoh * Guthrie, Okla. * Seattle, Wash. * Los Angeles 
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just a reminder that - 


ATS Os Vd Qs = 


A pipeline 
is no better 
than its 
joints. 


\MYDRO-TITE) 
(POWDER) 


(REELS) 


(LITTLEPIGS) Powder or 
= pigs—with 
FIBREX—make 
perfect joints. 
Working sample 
on request. 


HYDRAULIC DEVELOPMENT CORPORATION 
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ELEVATED 
TANKS, 
RESERVOIRS, 
SPHERES AND 
STANDPIPES 


. . built to all standard 
codes and specifications 
including: A.W.W.A. - 
N.B.F.U. + F.LA. * Fac- 
tory Mutual. 


HAMMOND IRON WORKS 


WARREN, PA. and BRISTOL, PA. 


N 


a 
—< 
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NEW YORK CITY 


= 


il . 


Though dwarfed by the mighty Hudson River, this modern gallons of water a day. Water is screened and chlorinated 
building houses equipment to supply the city 100 million at the plant before being pumped to city reservoirs. 


These G-E 2500-hp, 900-rpm, 4000-volt synchronous motors drive six Peerless For each pump motor there is a G-E 
vertical-turbine type pumps. Although they are on “standby,” the motors are totally enclosed panel with starting, 
ready for continuous service should New York's reservoirs become low again. stopping, and field control. 


A P Heve you seen “Pipeline te the Clouds’? This full-color movie is pert 
j More Power to merica of G.E.'s new MPA Water Supply Program designed to develop public 
interest in lecal weter supply conditions. For further details, write 


@ Water Supply Program 
on your letterhead te General Electric Co, Sect. 666-64, Schenectady, N.Y. 


(6) CO-ORDINATED WATER-PLANT ELECTRIFICATION 
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BUILDS NOW... 


- FOR MORE WATER 


TOMORROW 


Emergency pumping station at Chelsea, N.Y., completely G-E equipped, 
can supply 10 per cent of daily requirements during shortage periods 


New York City’s long-range plans to meet the increasing 
water demands of its growing population are centered 
on the mammoth, war-delayed Delaware Aqueduct 
project. The need for interim emergency provisions 
became apparent when the severe drought of 1949 
seriously depleted city water reserves. 


The 100-mgd Hudson River Pumping Station at 
Chelsea, N. Y., electrically equipped by General Electric, 
has been built to meet this temporary emergency. Now 
on standby duty, this station can supply a vital 10 per 
cent of the city’s needs until completion of the first 
two stages of the Delaware Aqueduct. This project, now 
under conetruction and due about 1956, will make 
available an additional 500 million gallons of water daily. 


Dependable G-E electric equipment is available for 
your water-supply expansion program. But more than 


The gate-valve motor on the discharge side of each of the 
large pumps is used to close off piping for cone-valve 
mairitenance. Other G-E motors power pumps which evacuate 
the wells to permit cleaning of the screens. 


GENERAL (6) ELECTRIC 
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that, G-E application engineers, working with your 
engineers and consultants, will help fit the right equip- 
ment drives, substations, process controls-—to your 
plant requirements. Call in your G-E representative 
early in the planning... when he can help most. 
General Electric Co., Schenectady 5, N. Y. 


This G-E “packaged” substation supplies power for all 
station requirements, at 4160, 208, and 120 volts. Made up 
of factory-assembled components, these substations reduce 
engineering, simplify purchasing, and speed construction. 


006-64 








*Transite is @ registered Johns-Manville trade mark 


Johns-Manville TRANSITE 
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TRANSITE PIPE last longer 
West Virginia city streets? 


Trensite Pipe was first instalied in this West 
Virginia city in 1945. In addition w heavy 
street trathc, it has withstood soil conditions 
so destructive that the pipe previously used 
had a service life of only two to three years 
When the Transite main was recently uncov 
ered to insert a tap into the line, the pipe 
was found in as good condition as the day 


it was laid! 


it’s reinforced with ASBESTOS 


for lasting strength 


THERE 1s GOOD REASON why Transite* Pressure Pipe — shown 
in the city street above—has already far exceeded engineers’ ex- 





pectations for the service life of pipe used here: 
It's reinforced with tough, strong, indestructible fibers of as- 4 . a 


bestos—the mineral that defies time! This photomicrograph shows how the tough, 
strong asbestos fibers ore distributed uniformly 


hrough 
Countless numbers of these remarkably strong asbestos fibers Ey ae ee SS ee 


—their tensile strength is comparable to that of steel—are dis- 
persed uniformly throughout every length of Transite Pressure 
Pipe. This reinforced structure not only contributes to the initial 
strength needed in a pipe designed for use under busy city streets. 
Equally important, it helps assure the /astimg strength that enables 
Transite Pipe to survive continued corrosive attack, year after 


¥ 





year ... to stay strong in service under conditions that are highly 
adverse to ordinary pipe materials. 
This quality of lasting strength is one of many important ad- On machines like this, the osbestos-coment- 
° . silica mixture is “built up” under heavy pres- 
vantages of a pipe engineered with modern water transportation sure inte @ dense, homegenceus pipe structure 
requirements in mind. Transite’s Simplex Couplings reduce water- 
line leakage losses to a minimum, provide flexibility to help re- 
lieve the line of soil stresses and traffic loads. Its light weight 
makes for easier handling and effects substantial savings during 
installation. Its smooth interior assures a high coefficient of flow 
(C-140) and, because Transite can never tuberculate, helps keep 
pumping costs low through the years. 
To find out more about how this modern asbestos-cement pipe can 


help solve your waterline problems and save you money ‘ 
P ’ P . 79 Transite’s flexible Simplex Couplings help re- 


write Johns-Manville, Box 60, New York 16, N. Y. vi lieve the line of excessive Mexural stresses—an 
I ( odded safeguard against pipe feilures 


ashestos-cement PRESSURE PIPE 
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View of Sewoge Treatment Plant, Hammond 
Ind one of the many plonts where Clow 
Cast fron Pipe in short lengths was furnished 


to exact specifications 


tary engineer, faced with difficule piping problems, knows 
portance of short lengths of pipe. The Clow shops, completely 
pped with the latest machinery run by experienced mechanics, 
ite pipe to exact specifications. Pipe can be furnished flange 

ge, flange and bell, flange and plain end or both ends plain— 


izes 3 through 24 inches and in all laying lengths up to 18 feet. 


Clow Threaded Cast Iron Pipe 
Clow Cast Iron Pipe is also available in Iron Pipe Size O. D., with 
1, plain, or threaded ends. May be cut, threaded and fitted on 


b or we can furnish to your exact specifications In 3” size— 


” 


ndom lengths; 4”, 5”, 6”, 8” and 10” sizes—18 ft. lengths. 


For Cutting Cast Iron or Steel Pipe 


Ratchet Pipe Cutter makes smoot! 


201-299 North Talman Avenue Chicago 80, Illinois 


Warer & Sewace Works 


and threaded .-- 


...f0 your exact requirements 
in Clow shops 


Strickler Ratchet Pipe Cutter 
Quickly, easily cuts steel, wrought or cost iron 
pipe in the trench or shop. Avoilable in five 
sizes for cutting pipe 2'4 to 24 inches 





CLEVELAND, OHIO 
Nottingham Plant 


COMPLETED IN 1951 


and in completing a pumping and purification plant capable 
of handling a daily flow of 100 MGD . . . these indeed were 
undertakings of enormous magnitude. The Nottingham Plant 
represents the fulfillment of a 25-year old dream . . . the 
end product of three years of construction and an expendi- 
ture of $21,000,000. 

Builders-Providence, Inc. was selected to supply Venturi 
Meters, rate controllers, filter gauges, and other instruments 
for the Nottingham Plant. Installed by Pitt Construction Com- 
pany, these pneumatically-operated instruments supply vital 
data to help John A. Marsh, Superintendent, maintain opti- 
mum efficiency of the purification process in this modern 
water plant. For Bulletins describing Builders Water Works 
Equipment, address Builders-Providence, Inc. (Division of 
Builders Iron Foundry), Providence 1, Rhode Island. 


BUILDERS 


Ww 


PROVIDENCE 


B-I-F Industries Equipment furnished 
the Nottingham Plant: 


BUILDERS 


Raw Water 
72” Venturi Meters 


Filter Equipment 
20” Venturi Effivent Rate Controllers 
36” Venturi Wash Rate Controllers 
8” Surface Wash Meters 
Filter Loss and Rate Indicators 
Send £ P i liedi +, s 
Centro! Panels, Master Control and Level 
Gauges 
Distribution Meters 
24” Venturi Wesh Weter Meters 
30” Venturi Low Service Meters 
16” Venturi High Service Meters 
30” Venturi High Service Meters 
Control Panel, Pressure and Level Gauges 





OMEGA 


Chemical Feeders 
Omege Loss-in-Weight Gravimetric Feed- 
ers for activated carbon, alum, and lime 
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Tucson, Arizona, enlarges its 
muanipal sewerage facilitres in 
a 5 million program caused 
by defense expansion. Clay Pipe 
is specifted not only for the 
sewerage project, but for the 
new clectronns plant, the ad 
jacent airport, the additional 
howseng, and the Air Force bas 


wheh mace t necessary 


84 MILES OF CLAY 
TUCSON MUNICIPAL 


Over 440,000 feet of Vitrified Clay Pipe, in sizes rang- 
ing trom eight to twenty-one inches, are being installed 
to meet the problems posed by defense plant, airfield, and 
housing construction in Tucson. The defense projects, 
totalling over $20 million, have caused an influx of 
thousands of people. Vitrified Clay Pipe sewerage sys- 
tems will give them the permanent, corrosion-proof 
sanitary faciliues that prevent sickness and epidemics. 


Clay Pipe is the only chemically inert pipe .. . the only 
pipe that’s unaffected by rust, rot, decay, Sewage gases, 
or acid action. It's the one pipe that has proved its 
resistance to chemical action through decades of actual 


CLAY PIPE-ESSENTIAL « ECONOMICAL « EVERLASTING 


PIPE INSTALLED IN 
SEWERAGE PROJECT 


performance in the ground. Don’t take chances with 
non-clay materials. Specify Vitrified Clay Pipe... 
it mever wears out! 


NATIONAL CLAY PIPE MANUFACTURERS, INC, 
311 High Long Bidg., $ E. Long Sc., Columbus 15, Ohio 
703 Ninth & Hill Bidg., Los Angeles 15, Calif, 
100 N. LaSalle Sc., Rm. 2100, Chicago 2, Ill. 

206 Connally Bidg., Aclanta 3, Ga. 








WHEREVER RELIABLE, PERFORMANCE-PROVED PIPE IS 
NEEDED, SPECIFICATIONS CALL FOR VITRIFIED CLAY 


Rantoul, Ill, (Chanute Field 

Orlando, Fla. (Air Force Base 
Morrisville, Pa. (New Steel Defense Plant 
Rapid City, S. D. (Air Base 

Bokersfield, Calif. (Air Bose 

Panama City, Fla. (Municipal Expansion 
Limestone, Me. (Air Force Base 

Tucson, Ariz. (Air Base 


158,000 
74,000 
300,000 
54,000 
196,000 
450,000 
65,000 
440,000 





Water & SEWA 








use dependable 





to measure flow of 
water—Las — 

steam -oil- 

gir_other fluids 


There are many reasons why you get dependable 
records when you use Hagan Ring Balance Flow 
Meters 

These include the unique ring torque resistance 

system which not only makes it possible to meter 

low flows reliably, but also provides an integral 

and convenient means for altering the meter 

Capacity to any value over a 3% to l range. Range 

changing is further simplified by a dead weight 
method of calibration. Other features include 

© No stuffing boxes 

@ Adjustable full scale range 

@ High sensitivity at low flow rates 

@ Mercury level not critical 


Dependable pressure and temperature compensation 
either or both) can be furnished with all Hagan 


Ring Balance Flow Meters 


HAGAN 
CORPORATION 


HAGAN BUILDING 
PITTSBURGH 30, PA. 


Ring Balance Flow and Pressure Instruments 
ThrusTorg Force Measuring Devices 

Boiler Combustion Control! Systems 
Metallurgical Furnace Control Systems 


An economical feature of all Hagan Ring Balance 
Meters is that maintenance costs are low. For other 
information on how versatile Hagan Ring Balance 
Flow Meters will answer your metering problems, 


clip the coupon, or write 


Hagan Corporation 
Hagen Building 
Pittsburgh 30, Pennsylvania 


Plea 1 me furth nformatio Hagan Ring Bala 
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oaa 


CARLON “WS” plostic woter service pipe 
rec ded for pal water systems 
sewage disposal lend drainoge other 
medium pressure applications Guoronteed 





egoinst rot, rust ond electrolytic corrosion 
Will not occumulote scole or sediment 
impervious to chemical attack of corrosive 
soils ond waters Furnished in long lengths 
requires fewer fittings Quickly 
instolled without special tools Con be 


connected with established metollic systems 





Working 
Preuwes Weigh Norme 
PSI Per Sm peng 

















Lasts Longer 


CS a 


‘CARLON PRODUCTS CORPORATION 


IN CANADA MICRO PLASTICS, LTO, ACTON, ONTARIO 
10300 MEECH AVENUE ° CLEVELAND 5, OHIO 
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Smaller Stock of Parts 
— adequate due to 


SIMPLICITY ., 


e Here in this one box are the repair been made in the construction of parts and 
parts recommended for a city placing 1,000 in metallurgy to improve operation and 
meters in service. Individual parts as well increase life. But parts remain fully inter- 
as complete assemblies are interchangeable, changeable to save your dollars. American 
in all meters sup- Meters are still the 

simplest with the 


plied during the past 
30 years. BUFFALO METER C0 fewest parts. 
a 


Improvements have Ask for complete data. 


2909 MAIN STREET, BUFFALO 14, NEW YORK 
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torage of “Century” Pipe and 

entury” Simplex Couplings is shown 
here on site in New England 
preparatory to installation 





“CENTURY” 
ASBESTOS-CEMENT PIPE 


gives a New England town 
19 miles of 
trouble-free water mains 


Thus, another community is added to the growing 
ind already large number of places in every State 


where this modern water main has been adopted. 


Right from the start this modern water system 
provides economical operation by the relatively 
low cost of installation and reduced carrying 
charges plus the advantages inherent in the 


pipe 1tse It 


$ 4, 
K&aM ASBESTOS ROPE ' Made of two practically indestructible materials, 


asbestos fiber and portland cement, “Century” 


For yarning bell and spigot joints 


” he breedirg au te) , ; 
will not promote fhe . Pipe is strong and durable. It is highly resistant 


ls = 4 
+. Write for dete! J 
of bacterie E182 9 to external corrosion and internal corrosion 


(tuberculation) cannot take place due to its non- 
metallic composition. The permanently smooth 
inner surlace guarantees contunuous flow and 
minimum pumping costs 

It will pay you to investigate the many cost saving 


features of “Century” Asbestos-Cement Pipe 


Nature made {shestos 
> 


Keas! ? Mattison? made it serve mankind since 1873 


KEASBEY & MATTISON 


COMPANY © AMBLER @¢ PENNSYLVANIA 


"See us of Booths No. 13 and 14, American Water Works 
Association Convention, Kansas City, Missouri, May 4-9, 1952” 
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From the giant DETECTOR METER to 

the small domestic Meter, there is 

a Hersey Water Meter made for 
every water works need. 


ex THIS BOOK WILL GIVE YOU 
COMPLETE DESCRIPTIONS OF ALL 


Hersey Water Meters 


Available at your nearest Branch Office 


HERSEY MANUFACTURING COMPANY 


SOUTH BOSTON, MASS. 
BRANCH OFFICES: NEW YORK — PORTLAND, ORE. — PHILADELPHIA — ATLANTA 
DALLAS — CHICAGO — SAN FRANCISCO — LOS ANGELES 
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mM. 
6 with coment-type 
sleeve coupling 


M.2 flexible type. 


with mole odapter 


M-1 with insert 
odapter attached. 





= 


YARDLEY M-1 and M-2 
FLEXIBLE PIPE SPECIFICATIONS 


caicu- 

yaTeo - NORMAL 
sf seiperinG 
| LENGTHS 


NOMINAL 
1 o 
620 $402 ; 400’ Coils 
840 350% 400’ Coils 


1.100 200 = 300° Coils 
1.360 200 = 300° Coils 
200 = ‘ 250° Coils 
1708 A 200 Coils 


1654 , 100’ Coils 





1502 25 Straight 


1154 ‘ 25 Straight 


Apr 


Whotever th 
Nesid ns need .. . for cold water o , 
$s, suction or discharge deer esaa 


Plastic Pipe for the job .. there's ao Yardley 


Made from rigi 
gid or flexible li 
Pe ' e light-weigh i 
tie ond alkali resistant. Won't rot io pen 
uced i ara 
ot . a full range of pipe and tubing aaa 
: bs iz 
gh 6”. Complete line of standard fitti om 
ittings 


and adapters. Easi 
asier to i 
Sadia install, more economical to 


a s . 
Send for chemic | resistance charts 


42 Parsons 


Ar 


ADem:s -9}) 





YARDLEY M-6 AND M-6-T c 


RIGID PIPE SPECIFIC ATIONS 


CALCULATED 

anon oa —— wae ea. 
053 476 600 700 

.080 715 855 625 

138 : 1.140 

.20 1.420 

32 1.730 

as 

555 











The meter used by thousonds 
of municipalities in the U. S. 
ond abroad 


( wrtt 


i 








SURE TO MEET YOUR 
SPECIFICATIONS FOR ACCURACY, 
LOW MAINTENANCE, 

LONG LIFE 


Before you invest in water meters, get acquainted 
with the design and performance advantages 

which make Worthington-Gamon 

Watch Dog Water Meters first choice of so many 
municipalities and private water companies 

in the United States. 














WATCH DOG WATER METERS 
“Wetch Dog” models... mode in stondord copacities from 
20 gpm up; frost-proof and split cose in household sizes. Disc 
type, Turbine type or Compound type. Write for Bulletin. 





WORTHINGTON-CAMON 
METER DIVISION 


Worthington Corporation 


296 South Street, Newark 5, New Jersey 


— _ 
SSS 


— “ts 
— Hs 
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(Joined for a lifetime... 


These twin 67° air mains are a part of Sanitary 
District Sewage Works, in Chicago. Joined with 
Dresser Couplings to provide complete year- 
round dependability, they supply tremendous 
volumes of compressed air for Chicago aeration 
tanks. I Apetinive leaks could not be tolerated 

\ fraction of a pound saved in air pressure 
would result in dollars saved in electric power 
costs. Dressers were selected for the job to 
assure that saving 

Dressers provide complete dependability be- 
cause they stay airtight despite pipe movements 
common to all lines through the seasons, Specially 
compounded rubber gaskets in Dresser Couplings 


Dresser-Coupled olf distribution lines to aeration tanks at the West 
Side Sewage Treatment Plant, in Chicogo. Mere again, sonitory 
engineers selected Dressers to assure airtight pipe joints through 
the entire distribution system. Simple, economical construction 
thet con be depended on for yeors of trouble-free service 
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take up eApansion-contraction = stresses, vibra- 
tion, earth movements, and stress from settling 
foundations. 

And Dressers are factory built and tested... 
ready to install when you get them. 

Installation is simple. Average time is 2 man- 
minutes per bolt, using only a wrench. You save 
time and labor costs, and eliminate the need for 
expensive repairs and maintenance, because 
Dressers stay “Flexible-Tight™. In numerous in- 
stallations they have been in service 50 vears 
and more. 

Write today for more information about 
Dresser applications on water, sewage, and in- 
dustrial waste projects. 


| DRESSER 


oopggnt0de-te 


NGS 


Dresser Manufacturing Division, 59 Fisher Ave, Brad 
ford, Pa. ‘Ome of the Dresser Ladustries). Warehouses 
112] Rothwell St. Hous x 101 S. Bayshore 
Highway, South Sen Fra 

New York, Philadelphia, Chicago, Houston, South San 
Francisco. In Canada: 629 Adelaide St., W., Toronto, Ont 





Dependable 


Montgomery County, Ohio, recently installed this 
1,000,000-gallon Horton tank to provide the beautiful 
suburban area south of Dayton with more dependable 
water service. 

As many communities have discovered, elevated stor- 
age results in three important advantages . . . increased 
water pressure . decreased pressure variations . 
and reduced pumping costs. Combine these advantages 
with modern appearance and it’s understandable why 
Horton elevated tanks serve so many areas throughout 
the country. 


HORTON 


WELDED STEEL 


Atlanta 3 
Birmingham | 
Boston 10 
Chicago 4 
Cleveland I5 
STORAGE TANKS 


Houston 2 


2181 Healey Buliding 
1586 North Fiftleth Street 
1048-20! Devonshire Street 
2198 McCormick Building 

2262 Guildhall Building 
Detroit 26 15S! Lafayette Building Tulsa 3 1646 Ho 
2115 C & I Life Building 








The radial-cone bottom design of the Montgomery 
County tank was developed especially for large capacity 
tanks. It allows elevated tanks to be built in capacities 
up to 3,000,000 gallons with a range of only 25, 30, or 
35 ft. between the upper and lower water levels. 

Horton water tanks are of welded steel construction 
for lower maintenance costs and longer life. Smooth 
surfaces are easier to paint and the protective coating 
is more effective 

Write our nearest office for complete information. 
There is no obligation on your part 


1555 Genera! Petroleum Building 
3390-165 Broadway Building 
1644-1700 Walnut Street Building 
1583-200 Bush Street 

1350 Henry Building 


Los Angeles |7 
New York 6 
Philadelphia 3 
San Francisco 4 
Seattle | 


ot 6 ing 
Washington 6, D.C. 1109 Cafritz Building 
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D NEIGHBOR POLICY AT WORK 


rancisco can justly be proud safety Also significant is the 556" dia 


its recently completed North P.F.T. spirally guided gas control holder lift. 
reatment Plant. Adjacent to a Primary settling tanks are housed in “neigh- 


ction, the “good neighbor” policy borly” buildings 


ipplied here. Every means has been This sludge processing plant with a 2,451,000 
make this campus-like plant a “good cu. ft. capacity handles sludge from the North 
Point Sewage Treatment Plant over six miles 


distant, as well as sludge from the Southeast 
nple, ten P.F.T. Floating Cover Di- 


ters, each 100° dia., served by eight No 


1500 P.F.T. sludge gas fired Digester Heaters 


Treatment Works close by — serving a total 
population of 1,169,000. North Point's sludge 
combined with digested sludge from the 
uul Heat Exchangers, provide safe, efficient Richmond-Sunset Treatment Plant, is vacuum 
Controlled Digestion. This includes volatile filtered and heat dried for use as fertilizer 
ls and ammonia nitrogen control. P.F.T The Engineering Offices of Clyde C. Ken- 
rauges and a full complement of nedy, San Francisco, were consulting engi- 


Safety Equipment insure plant neers 


PACIFIC FLUSH TANK CO. 


= Baka , 
Waste Jreatment Equipment Erclusively Since 1895 


4241 RAVENSWOOD AVE. CHICAGO 13, ILLINOIS 


NEW YORK @ LOS ANGELES @ SAN FRANCISCO @ CHARLOTTE, WN. C. @ JACKSONVILLE © DENVER 
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The Radial Cone design is particularly applicable 
for elevated tanks of medium to large capacity where 


low head range is an important consideration. @ Write for 


a discussion of the Pittsburgh-Des Moines elevated 


tank type best meeting your requirements. 














—a million gallon 


RADIAL CONE 


ELEVATED STEEL TANK 

















See 
General 
American 
for 


CREATIVE 
FILTER 
ENGINEERING 


Designed 
todo 
your job 
pest! 





66 Conkey Sludge Filters now 
installed in one plant of 
Chicago Sanitary District 


These Conkey units incorporate: 


The West-Southwest Treatment Works of the 
Chicago Sanitary District is the largest sewage 
treatment plant in the world. Here, the huge 
volume of industrial and residential waste from 
the heavily populated metropolitan area has pre- 
sented sewage engineers with an unparalleled 
challenge. Progressively, the Chicago Sanitary 
District has met that challenge. Starting twenty 
years ago with installations of continuous vacuum 
filters for activated sludge, Sanitary District 
engineers have developed the most exacting speci- 
fications and rigid requirements for filter designs 
and performance ... culminating in the installa- 
tion of 66 Conkey Rotary Drum Vacuum Filters for 
this largest single installation in the sewage field. 


Other General 
American Equipment: 
Turbo-Mixers, Evaporators, 
Dewaterers, Dryers, 

Towers, Tanks, Bins, 
Pressure Vessels 


OFFICES IN ALL PRINCIPAL CITIES 
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Polystyrene plastic cloth backing drain- 
age plates for long cloth life and low 
maintenance. 


Flotating cake discharge scraper. 
Protective coatings for filter components. 
—and other superior design and construction 


features. 


For equivalent Conkey design and fabrication 
for your filter installation, write General Amer- 
ican. Ask for bulletin No. 100 or for a consultation 
with one of our engineers. 


Process Equipment Division 
GENERAL AMERICAN 


Transportation Corporation 
Sales Office: 10 East 49th St., New York 17, N.Y. 
General Offices: 135 S. La Salle St.,Chicago 9, Ill. 
In Cameda: Canadian Locomotive Co., Lid., Kingston, Ont. 





Cleveland’s Easterly sewage plant 
uses ALOXITE diffusers 


The well cared for park-like area you see from Lake Shore Blvd. in Cleveland, opposite East 
140th St., is actually part of this large Easterly Sewage Treatment Plant. Looking along the lake 
shore here, the aeration tanks, galleries, etc., can be seen to the left. 
This modern plant uses the air diffusion process, employing ALOXITE aluminum oxide diffusers 
This type of aeration gives the high degree of treatment — at low cost — 
essential to a densely populated area. It affords the necessary protection 
for Cleveland’s water supply and bathing beaches. And it provides odor 
control which, of course, is vitally important 
The ALOXITE porous plates in this plant have been in service for a 
number of years, and have proved most satisfactory 
YOU'LL WANT OUR POPULAR BOOKLET. This new 56-page booklet covers different 
fileration and diffusion designs, gives pointers on material specifications, and 
outlines how to install and operate porous media in various units. It's complete 


with photos, charts, etc. Write for your free copy today 


Porous filter media and diffusers by 


CARBORUND 


Trode Mark 
Dept. M-42, Refractories Div. The Carborundum Company Perth Amboy, N. J. 
“Carborundum” and “ Aloxite” are registered trademarks which indicate manufacture by The Carborundum Company. 
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Successfully serving over 200 PLANTS 
with a daily capacity of 

over THREE-QUARTER 

BILLION 

GALLONS 


(frock 


THESE 


LEOPOLD Features: 


Permanent * No corrosion or tuberculation 
* Economical + Equal distribution + Uniform 
filtration * Low loss of head +« No large 
size gravel required + Proved superiority ° 
No metal in contact with water! 


PARTIAL LIST OF 
MUNICIPAL 
INSTALLATIONS 


Tuscaloosa, Ala. 
Phoenix, Ariz. 

Little Rock, Ark. 
Trinidad, Col. 
Washington, D.C. 
Fort Lauderdale, Fla. 
Evanston, lil. 
Indianapolis, Ind. 
Council Bluffs, lowa 
Kansas City, Kansas 
Topeka, Kansas 
Owensboro, Ky. 
Shreveport, La. 
Monroe, Mich. 
Columbia, Mississippi 
North Kansas City, Mo. 
Billings, Montana 
Lincoln, Neb. 

Lima, Ohio 
Bartlesville, Okla. 
Eugene, Oregon 
Philadelphia, Pa. 
Allentown, Pa. 
Memphis, Tenn. 

Fort Worth, Texas 
Port Arthur, Texas 
Wichita Falls, Texas 
Norfolk, Va. 
Wheeling, W. Va. 
Menasha, Wis. 
Worland, Wyo. 
Passaic Valley 
Water Commission, 
Little Falls, N.J. 


en ee eo ee > ee ono Pe BO oe 


sore W. GARSON Bea, PITTSBURGH 4, PA. 


COMPLETE WATER PURIFICATION and SEWAGE PLANT EQUIPMENT 
DRY CHEMICAL FEEDERS - FILTER OPERATING TABLES - MIXING EQUIPMENT 
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WHAT’S 
NOT SAID IN 


As in °5]1—the amended January M-31 for °52 states that munic- 
ipalities shall be assured the same amount of chlorine they received 
in 1950 from the same supplier. 

What's not said is that chlorine manufacturers will have the same 
number of containers for shipping the chiorine. We are delighted 
to be able to supply our customers but we must ask that you get 
the empty containers back promptly. 

We cannot fill your order unless you return our empty containers 


for re-filling. a. 
: DIAMOND 
CHLORINE DEPARTMENT 


DIAMOND ALKALI! COMPANY CLEVELAND 14, OHIO 





CHEMICALS 


® 
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The Fritiire Hhat Feeaks for larly / 


* at work. Shown are two single stage, 80 ft. dia 


HIS is a graphic illustration of the Process Oxidator 
the new Santa Barbara, California Sewage Treatment Plant designed for a population of 


100 by Koebig & Koebig, Consulting Engineers 


The Oxid mbine aeration, coagulation and sedimentation in a single circular tank giving the results 


f intermediate treatment at practically the cost of primary treatment. Note the excellent aeration in the 


center well and the absence of scum in the sedimentation compartment 


Wi 
greater reduction of biochemical oxygen demand, higher grease removals, plus the Oxidators’ ability to main- 


he picture can’t tell is that the installation of Process Oxidators results in improved clarification, 


tain the sewage in a fresh condition thus eliminating odor problem. These factors have combined to give 


the City of Santa Barbara a sewage treatment plant at a lower initial cost with higher efficiency of operation 


1 maintenance ¢ xpenditure 


new sewage disposal installation or the improvement of your present plant, be sure 


new leader in economy and efficiency. Simply write to any of the addresses listed below 


n or ask for one of our specialized engineers to consult with you 


*Potented and Patents Pending 


rmat 


Gm PROCESS ENGIN INCORPORATE D i 


212 SUTTER steeer 
LOS ANGELES 28, CALIF. 


SAN FRANCISCO 6, CALIF 
EASTERN AND MIDDLE WESTERN REPRESENTATIVE 
PACIFIC FLUSH-TANK COMPANY + 4241 RAVENSWOOD AVE, CHICAGO 13, ILL. 
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Utilities that 
truck-powered compressors 
More Capacity: 125 cim at 100 psi. Runs 2 
heavy povement breockers ot full efficiency * e 
tienen are installing the 


JAEGER TRAVEL-AIR 


More air, no vibration, simple automatic 
control of engine speed—plus the 
advantages of power take-off 


Smooth Operation: No vibration under full 


load with this perfectly bolanced 2-stage W 
type compressor unit. stands idle 7 hours out of 8, you save $950 to $1,000 in cost, 


By taking power from your truck engine, which otherwise 


50°07 of the maintenance and all the extra weight and bulk of 
a separate engine and trailer mounting. Also saves waiting for 
engine to warm up al every job 

By using the air-cooled Jaeger 125 cfm compressor unit 
(largest selling compressor in the construction field) you get 
20 cfm more air to run your tools at full eficiency 

Easy to mount on 11% and 2 ton Chevrolet, Dodge, Ford, GMC 


or International trucks of long wheelbase current model. Get 


our Catalog TC-1, giving full information 


THE JAEGER MACHINE CO., 


gine speed to air demands without complicated 680. Dublin Avenue, Columbus 16, Ohio 


linkage. Positive in action 


Simplest Automatic Control: Regulates en 


PUMPS * MIXERS * PAVING MACHINERY 


Cemce Power Take-Off: No gears. Only 4 SALES AND SERVICE IN 153 CITIES OF U.S. AND CANADA 
moving parts. Clutch controlled from cab 
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Water & Sewace 


his slurry bed stays put! 


... and troublesome variables are out 


WORTHINGTON SLURRY 
TYPE PRECIPITATING WATER 
SOFTENER AND COAGULATOR 
gives consistent, uniformly 
softened water 


nly softened 


jue Worth 


this ur Ig 


water you want 


ington Water Softener is just what you 


need. Concentrated quick mixing and 


ee CZ => 0 
ee 


Vorton mini 


Ports in Gow sliminates need for 
Cipitation Wate, Soman Cold Neth 


Merged movi 
and —y 7 
Segulator. 
Ty bed I~ “yi t 
vend for clarity) (a) in 


line, { 
(c) Chemica! A 
Y™Me tric, 


woter com. 
11-2) Fitter 


mg 
Pe Pre. 





rapid recirculation of applied chem- 
icals and raw water, achieved by by- 
of submerged me- 


draulic energy instead 


chanical moving parts, is an important, 
progressive development in the water 
treatment field 

New Bulletin W-212-B5 gives you 
this 


unique cold process water softening 


method. Write for your free copy today 


16 pages of vital facts about 


WATER CONDITIONING 


Worthington Makes More of the Equipment fer All Types of Water Conditioning Systems 


Works, Apr 


These 
Features 
Give You The 
Uniformity 
You Want 


REMEMBER... 


Worthington engineers all four 
water conditioning processes, there- 
fore, can give you unbiased recom- 
mendations on which process is right 
for you further proof that there's 
more worth in Worthington. Worthington 
Pump and Machinery Corporation, Water 


Treating Division, Harrison, N. J 


ee eee aswell 


bats 


ee Ezy, 
' 
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Do Your Valves Last 


SUITABILITY: 





This Long ? 





..0n Semi-Solids, for lac Cant HC nl working pul 
example MAINTENANCE Lee | 
Vent yet Bug sativeride tnldcalal 


Cllr 


SERVICE LIFE: 


5 tinto lrytealitady Wo dep $stan. 
OPERATING RESULTS: }, mith 2% Ten “ 
Cea tr tlip: Seybe Opt 

















Crane Packless Diaphragm Valves handling liquid Jord 


clay to filter presses. Onondaga Pottery Co., Syracuse. 





AVAILABILITY: 


OlGch tlm — Crane 


Plug cocks were used in this service before replacing 
with Crane Diaphragm Valves. But the cocks lasted 
no more than 2 to 8 weeks. They quickly cut out at THE VALVE 
the plug and body, damaged by the gritty particles In Crane Iron Body Packless Diaphragm Valves, 
and highly erosive effects of liquid clay at 140 psi. the Neoprene diaphragm acts as bonnet seal only; 
pressure. is not subject to crushing and rapid wear. Separate 
f — d ice. C Di disc with Neoprene insert shuts off 
After 11 months uninterrupted service, Crane Dia- flow even should diaphragm fail. 
phragm Valves showed no significant wear or dam- Choice of fully Neoprene lined or 
age resulting from normal operating conditions. unlined valves. Highly recommended 


rr . or é [oO - - 
They sharply reduced maintenance and replacement for many common and corro 
; 4 sive services; sludges, slurries, 


costs over plug cocks, and were approved as stand- etc. See your Crane Catalog or 
ard equipment on filter press piping. Crane Representative. 











The Complete Crane Line Meets All Valve Needs. Thot’s Why 
More Crane Valves Are Used Than Any Other Make! 


CRANE VALVES 


CRANE CO., General Offices: 836 S. Michigan Ave., Chicago $, Illinois 
Branches and Wholesalers Serving All Industrial Areas 


VALVES + FITTINGS + PIPE + PLUMBING + HEATING 
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NO TIME OFF... 


for these public servants 


a 





-— 


A 


Miomi Beoch, Fic. 


Burlington, N. J Lynn, Mass. 
Here are four typical De Laval centrifugal pump have been serving both big cities and small towns 
installations that will keep giving efficient, con- throughout the nation. These pumps are available 
tinuous service for years to come. In fact, since the in capacities ranging from less than one mgd to 


turn of the century De Laval water works pumps more than 100 mgd. 
' ‘ 


' 
' 
aA LOOK TO DE LAVAL FOR DEPENDABILITY 
J 
! 
g “ ? 
» 


DE LAVAL STEAM TURBINE CO., TRENTON 2, NEW JERSEY 


ou ee 
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A few of the Darling gate valves now serving 4 
recently built pumping station in the Southwest. 
Included are 20° O.S. & Y. valves as well as 30° 


and 36" sizes with bev- 
eled gearsand gear cases 
All empley Darling's 
unique revolving dou- 
ble disc feature and 
comply with A.W. W. A. 
Specifications. 


with Darling fully revolving 
double disc gate valves 


N water and sewage plants, there's 

a sure-fire way to plan for years 
and years of lowest-cost gate valve 
performance. That's the experience 
in plant after plant where Darling 
fully revolving double disc, parallel 
seat gate valves are on the job. 

These valves come closer to being 
trouble-proof than any you've ever 
run across. In the event of valve body 
distortion, the unique wedging fea- 
ture automatically adjusts discs to 
seats for drop-tight closure. And to 
cinch prolonged, low-maintenance 
service, wear is uniformly distributed 


because the fully revolving discs 
take a different seating position at 
every closure! 

It adds up to smooth, reliable 
operation, and greater service life 
with minimum attention. But why 
not get a// the facts on how 
Darling valve features can work to 
your advantage? 


SEND FOR BULLETIN No. 5002 


Darling's latest bulletin is full of 
helpful information and describes 
Darling valves for every normal or un- 
usual service ...yours for the asking. 


DARLING VALVE & MANUFACTURING CO. 
Williamsport 11, Pa. 


Manufactured in Canada by The Canada Valve & Hydrant Co., Ltd., Brantford 7, Ont. 
DARLING VALVES FOR PLUS VALUES, JOB-PROVED AGAIN AND AGAIN 
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Note rugged simplicity of this unique 
Darling principle—just four sturdy 
working parts... two plain inter- 
changeable no-pocket discs and two 
husky wedges. Assembly and main- 
tenance is extremely easy and fool- 


proof. 


DARLING 


i. 


VALVES 














Keep This Angle in Mind 


maintenance costs. Wide, unobstructed 
passages through impeller and volute 
make them especially suitable for 
handling debris-filled water. Sizes 


that when you want to move big 
volumes of sewage or storm water eco- 
nomically, your best bet is Fairbanks- 
Morse Ang/eflow Pumps. Designed for 
maximum plant efficiencies where 
large quantities must be pumped 
against moderate heads, these depend- 
able pumps give you a new high in 


service a new low in operating and 


range from 8 to 54 inches... capacities 
up to 80,000 g.p.m. For complete infor- 
mation see your local Fairbanks-Morse 
Branch or write Fairbanks, Morse & Co., 
600 S. Michigan Ave., Chicago 5, Ill. 


@ FAIRBANKS-MORSE, 


a@ name worth remembering 


PUMPS - 
HOME WATER SERVICE EQUIPMENT - 


DIESEL LOCOMOTIVES AND ENGINES - 
RAM CARS - 


ELECTRICAL MACHINERY - SCALES 
FARM MACHINERY - MAGNETOS 








rehabilitate your 
water system 

and give it new we 
with eee im 


Ty 


MECHANICAL JOINT 
CUTTING-IN VALVES 
AND SLEEVES 











\ 
\ 


Replace those‘ ‘tired: ’ worn-out valves... 
be prepared for all emergencies ! 


Now, more than ever, it’s vital to keep your customers supplied with 
water and fire protection at all times . . . Replace worn-out valves 

and add needed valves with IOWA Mechanical Joint Cutting-In Valves 
and Sleeves . . . It’s the fastest, simplest and most economical 
method of cutting gate valves into existing water lines 

. +» Furnished complete with joint accessories . . . No lead, no 

jute, no caulking ... Just a ratchet wrench . . . Ideal as auxiliary 
valves for fire hydrants . . . Simplifies hydrant 

inspection and maintenance... Act now 

before it’s too late... Write 


today for descriptive literature! i oO wWiA VALVE COM J Y 


201-299 M. Talman Ave., Chicage 00, Ill. + A Subsidiary of James B. Clow & Sons 
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Three 


HOMELITE 


UNITS 


that Can Cut Your Costs 
This Year 


Homelite Cearryable Pumps.in less time ... and with 
less labor . . . a Homelite Gasoline Engine Driven Pump 
will take care of your dewatering jobs. No transportation 
problems. No trouble getting it on the job. One man can 
carry it... put it in operation any place quickly and easily 
Handles up to 15,000 gallons per hour. Fast self-priming 
Keeps seepage at strainer level automatically. 28 ft. 
suction lift. Non-clogging. Really dependable at all times. 


Homelite Carryable Generators. Night work used 
to be slow work and expensive work .. . but not 
any more. With a lightweight, carryable Homelite 
Gasoline Engine Driven Generator you can have, in 
no time and with no trouble, all the brilliant flood- 
lights you need to speed work and cut costs in emer- 
gency night repairs. What's more, using your Home- 
lite Generator to operate new, efhicient electric tools 
pays off plenty in important savings in time and labor 


at all times, night or day 


Homelite One Man Chain Saws. For clearing storm dam- 
age Or new construction sites, nothing approaches the 
efficiency and man-hour savings offered by the new Home- 
lite Gasoline Engine Driven Chain Saws. Only 27 pounds, 
complete with 4 horsepower engine, will cut wood easier, 
faster, and with less trouble or maintenance than any other 
saw. One man can handle it easily. In fact, with the Home- 
lite Saw one man can do more cutting in fewer hours than 
you would ever expect. 
Send today for complete information on all 
Homelite Carryable Cost Cutting Units 


ENO, 
oF” ~. 
—< 


MELITE 


“ CORPORATION 


704 RIVERDALE AVENUE + PORT CHESTER, N.Y. 
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LUDLOW =tuscconcs 


for your Sewerage Equipment 


Mud Valve 
3” — 16” 





ee ie | 
4 7 
x ii : 
Typical Photograph of a System with LUDLOW Valves in a 
Sewerage Pumping Station 


LUDLOW operates a completely integrated plant with its 
own Iron, Bronze and Steel Foundries — Machine Shops, 
Pattern Shops — Completely Modern Metallurgical Labo- 
ratory and Engineering Department — plus rigid inspection 
and testing operation control. 


LUEEOW VALVE 


MFG:-CO-INC:TROY:-N°-yY: 
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VISIT OUR BOOTHS 89 & 90 
A.W.W.A. CONFERENCE 
KANSAS CITY MAY 49 


serving the city of decatur, alabama 


Nine Layne river intake and filtered water pumps have been 
installed to quadruple Decatur, Alabama's city water supply. Four 
of these short coupled vertical turbine pumps have a combined 
capacity of 4-million gallons of filtered water daily. 


These self priming, space saving 
pumps are Layne designed and pre- 
cision built to maintain peak operat- 
ing efficiency. They are constructed 
of materials selected for durability 
and are rugged enough to give ex- 
cellent service for the years to come. 

Like the city of Decatur, a great 
number of other municipalities, fac- 


tories, processing plants and chemical 
works have found Layne pumps to be 
exactly as described. All are engi- 
neered for the job they are to do... 
and all more than fulfill their per- 
formance obligations. For further in- 
formation address 


LAYNE & BOWLER, INC. 
General Offices, Memphis 8, Tenn. 


water wells 


VERTICAL TURBINE PUMPS-WATER TREATMENT 
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Modern WATERWORKS 


possible 


WIT/? ae 
RKotovalves @& 


4y SMITH 5 


MOVING ever onward, the huge water works sup- 
ply systems of today have evolved from the first 
crude inventions of antiquity! Rotovalves by Smith 
with their full circular openings, conical plugs 
and electrically welded seat rings have added to 
the efficiency and reliability of the modern water 
works and sewage systems. Assure yourself of the 
utmost return on your Valve Dollar and invest in 
Rotovalves. Write for our bulletin. 


If It's Hydraulics ~ 
Put /t Up to Us/ 


i 


ae F 
. 








YorK.PENNA.USA 
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UP TO 90,000 GPM CLEAR WATER CAPACITY 
with Wheeler-Economy Horizontally-Split Case 
Double-Suction Centrifugal Pumps 


Wheeler-Economy Double Suction Pumps have records of outstanding 
dependability in handling clear water 


FOR SEWAGE MEN: 


or othe r li 
moderate 
pumps 


hydraulic « 


are 


quids of low viscosity at 
These 
modern 


pumping heads 


ot the most 


lesign, resulting in high 


operating efhciencies with little main- 


tenance and long life 


Single Stage, double 
case design in sizes from 
For detailed features, see CAT- 


54” 
ALOG A7 


suction, split 
114” to 


50. 





“HIGH 
IN A COMPACT PUMP 
Two Stage Type DMD 

high efficiency 
and horizontally 
case. Sizes 2” to 10” for capacities to 
4,000 GPM and heads to 750 feet 
W heeler-Economy DMD Pumps are used 
in high head water works applications, 
boiler 
CATALOG 


duty with op 


impellers 


Heavy 
posed split 


buildings, hydraulic elevators 


mines et eC 


feeding, 
Css 





UNSCREENED SEWAGE HANDLED By 
Wheeler-Economy Non-Clog Centrifugal Pumps 


For DRY PIT installations: 





el I Horizon 
Vertuxal Centrifugal 
P ps have clear 


l to 


onomy 


np ins reened 
pulp 
f quid without 
Wher 


1, Mixed Flow types 


lancous 


sewage 1S 


gher speed more 


Sizes to 36 
th 


“ motor 


p 
! i t service, not 


nserve floor 


ALOG F224 


WHEELER-ECONOMY PUMPS 


MANUFACTURING CO 


ECONOMY PUMPS. INC 


Horizontal 
lation, a 
naintenance 


DIVISION OF 


Type for economical instal 
essibility and to simplify 
CATALOG F447 


Open Shaft Type vertical 
pump with flexible shafting 
Motor 
distance above 
pump to possible 
flooding of electrical equip 
conserve pump 


CATA 


drive trom motor 
located at 
avoid 
ment and to 
floor 


room 


LOG F249 


spac c 


C. H. WHEELER 


19TH AND LEHIGH. PHILADELPHIA 
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For WET PIT installations: 


WHEELER-ECONOMY 
Sump Pumps 


luplex 





Designed in single or 
units to elevate dramage 

sewage from wet pits, sumps 
basements, boiler puts 
and elevator pits, etc 
from 144” to 3” for drainage 
trom Sizes 3” to 
non-clog type for un 
drainage containing 
Sump and 


“ ale 
izes 
free solids 
14” 
screened 
con 


solids cover 


trol arrangements can be sup 
plied to meet any requirements 
CATALOG E748 for General 
Service. CATALOG E345 for 
Non-Clog 








See Your Phone Directory 
or Write Us for Name of 
Nearest Distributor for 
ECONOMY PUMPS, Inc. 














Parshall 


Venturi 


Flume 


ot we» EVERDUR 


Flow measurement in open channels 
is readily obtained with this Parshall 
Venturi Flume. It has low head loss 
and can handle liquids containing 
solids because the solids can settle 
at no point. Its accuracy—satisfac- 
tory for most waste disposal preb- 
lems — depends upon maintaining 
correct dimensions, particularly in 
the throat 

In providing this flume in the 3 or 
4 smallest sizes, with accurate meter- 
ing equipment, the Simplex Valve 
& Meter Co. realized that shifting 
forms, shrinking concrete, and ero- 


specify Everdur 


ANACONDA Copper-Silicon Alloys 


sion might set up sizable inaccura- 
cies. Their solution was a liner of 
1019-in. Everdur* (ANaconpA Cop- 
per-Silicon Alloy) sheets welded to 
angle irons set in concrete. Everdur’s 
smoothness prevents solid accumu- 
lations where floor slope causes the 
flow to lose head. Over a long period 
of time, this Parshall Flume will pro- 
vide true flow measurement with 
thanks to 
the strength and _ corrosion-resist- 
ance of this built-up, light-weight 


minimum maintenance 


Everdur structure 
Everdur is produced in practical- 


for 
measurement 
of sewage 


ly all commercial forms, including 
casting ingots. It can readily be cast, 
forged, formed, machined and fab- 
ricated by all the usual methods, 
and is ideal for assemblies such as 
gates, screens, float chambers, weirs, 
troughs, manhole steps, gate guides, 
stems and bolts 

For more information about Ever- 
dur, write for Publication E-11 to 
The American Brass Company, 
Waterbury 20, Connecticut. In Can- 
Brass 


ada Anaconda American 


Ltd., New Toronto, Ontario. 


Ree. US. Pat. OF 


strong— 
weldable— 
workable— 


4‘ 
corros: 
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AS MODERN AS YOU'LL SEE ANYWHERE is this clean tile brick pump building at Evanston, 


Illinois, Water Wor 
driven by Electri 

driven by 350-hp 
pumps are not shown 


At the left are three High Lift pumps—6-mgd, 8-mgd and 15-mgd 


Machinery motors. At right are two 10-mgd High Lift pumps dual- 


M. motors and gasoline engines. Three other 125-hp Wash Water 


Evanston Water Works— 
First on the North Shore— boasts 
modern Worthington-equipped pump room 


In the 1890's, it was Evanston, Illinois, that set 
the pace in water works facilities along the North 
Shore with the first filtration plant 

Today, this famous midwest city is still known 
by municipal engineers everywhere for its modern 
and efficient water-supply installation. The pump 
room pictured here is a vital part of these facilities 

Built in 1949, the new building houses eight 
motor-driven Worthington centrifugal pumps in- 
cluding three 10-mgd Wash Water pumps and 
three High Lift pumps—one 15-mgd, one 8-mgd 


and one 6-mgd. Two 10-mgd High Lift pumps are 
dual-driven. The complete water works installa- 
tion was engineered by Alvord, Burdick and Howson 
of Chicago, Illinois, Consulting Engineers. 

You'd naturally expect cities like Evanston, 
with reputations for the best in water works facili- 
ties, to demand the best in pumping equipment. 
Their choice is proof that there’s more worth in 
Worthington. Worthington Pump and Machinery 
Corporation, Public Works Division, Harrison, 
New Jersey w.2t 


All Major Public Works Equipment Under One Responsibility 
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IPE LINES DON'T “SHRINK” when 
| ote surfaces are coated with 
a spun lining of Bitumastic 70-B En- 
amel . . . because this durable enamel 
prevents rust, corrosion, incrustation 
and tuberculation. 

When there's no “shrinkage” of 
inside diameter, there's no loss of 
valuable line capacity. Your pump- 
your pipe 
line’s coefficient of flow stays high. 
It’s unnecessary to spend money for 
over-sized pipe in order to allow for 


ing costs are reduced .. . 


anticipated loss in flow capacity. 
Further, with a flow capacity you 








NO WORRY OVER LOW FLOW CAPACITY 


»»ewhen you protect pipe lines 
with BITUMASTIC 70-B ENAMEL 

















can count on, there’s no gambling or 
guessing as to the size of pipe you 
specify. You select pipe for your 
water lines solely on the basis of de- 
sired capacity. 

Bitumastic 70-B Enamel is equally 
effective in protecting exterior sur- 
faces of pipe lines. It prevents pitting 
and leakage caused by soil corrosion. 


Protect your community's steel 
pipe lines, inside and out, by specify- 
ing Bitumastic 70-B Enamel. Our 
representative will be glad to assist 
you in preparing your specifications. 
If you wish, our Contract Depart- 
ment will handle your coating job 
for you at the job site. Write for com- 
plete information. 


( ENAMELS 


KOPPERS COMPANY, INC., Tar Products Division, Dept. 461-T, Pittsburgh 19, Pa. 
DISTRICT OFFICES: BOSTON, CHICAGO, LOS ANGELES, NEW YORK, PITTSBURGH, AND WOODWARD, ALA. 
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Catch Basin Cleaning 
Easy and Economical! 





This Karrier Catch Basin Cleaner is used by 


Sanitary Engineering ¢ ompany, N. Falmouth, 


Massachusetts for contract cesspool cle aning 


« + 


r iby ¥ LN OR Wate 
+ 
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KARRIER 


Catch Basin Cleaner 


Cll Yor tURViNGY 


vacuums the dirt out « 


——— 


Any municipality that has sewer maintenance problems 
will agree that the Karrier Catch Basin Cleaner is the 


answer to their problem for these reasons: 


Short wheel base for maneuverability; small turning 
circle. 


Quiet and slow-running vacuum pump. 


Hydraulic ram separates solids from dirty water thus 
increasing the effective capacity of the storage tank. 


Subdivided tank with compartments for water and 
sludge. 


Counterbalanced suction pipe swings to either side or 
to rear of vehicle. 


Dirty water can be returned to sewer or used for flush- 
ing the next catch basin. 


Hydraulic ram discharges load from door at the end 
of the tank when storage space is filled. 


Another enthusias- 
tic user of Karrier 
equipment for . ] 
sewer maintenance 
is the City of Van- 
couver 


’ 
ct. 


Top: For sewer maintenance the City 
of Winnipeg uses this equipment. 


Left: City of Toronto is one of more 
than 750 municipalities using the 
Karrier Catch Basin Cleaner. 





ROOTES MOTORS INC. 


27.11 Bridge Ploza North, Long Island City 1, New York STillwell 6-2305 


INCORPORATING OVER 30 


April, 1952 
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YEARS OF MECHANICAL CATCH BASIN EXPERIENCE. 





shorter detention periods? 
increased tank capacity? 
clearer effluent? 


with REX VERTI-FLO 


only verti-flo gives you all these advantages 


Detention Periods 25% to 50% Shorter 

Maximum Clarity of Effivent 

Utilizes Full Tank Volume by Eliminating Short Circuiting 
Completely Adaptable for Varying Rates of Flow 
Provides Flexibility in Flow Distribution 

Allows Sludge Recirculation 

Can be installed in existing basins with minimum 

structural alteration . . . will at 

least double capacity and improve results 


For efficient settling tank operation, more 
and more engineers are turning to Rex® 
Verti-Flo®. Here’s why—Verti-Flo divides 
the tank into separate and distinct cells 
through the use of special troughing weirs 
and baffles. The solids-bearing liquid is 
introduced into each cell at the bottom along 
a specific zone. The liquid moves upward— 
or diagonally upward—gently through the 
individual cells. The result: improved 
hydraulic efficiency, which assures a clearer 
effluent in considerably shorter detention 
time. Short circuiting is eliminated so that 
full tank volume is used. Capacity from a 
Verti-Flo tank is 200% to 400% greater 
than that of a conventional tank. 

For all the facts write for our new 


Verti-Flo Bulletin. Chain Belt Company, 
4610 W. Greenfield Ave., Milwaukee 1, Wis. 


Chain Bell company 


Atlanta + Baltimore + Birmingh 





Denver « Detroit « El Paso « H 


OF MILWAUKEE 


+ Boston « Buffalo + Chicago « Cincinnati + Cleveland + Dallas 
« Indianapolis + Jacksonville + Kansas City + Los Angeles 





Louisville + Midland, Texas + Milwaukee + Minneapolis « New York + Philadelphia « Pittsburgh 
Portland, Ore. + Springfield, Mass. « St. Louis + SaltLake City « San Francisco « Seattle « Tulsa « Worcester 


Export Offices: Milwavkee and 19 Rector St., New York City 
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only CPPrews the 


Over twenty fve years ago Dayton, Ohio installed an 84 * owly CONCRETE 


mrete water supply pipe line. When this line wa 


t long ago the concrete was found wo be | PRESSURE PIPE 


tion, both inside and out. Dayton's complete 


satistac tion with this and many other concrete pipe lines ts MEETS THE 


why they selected Price Concrete Pipe for a new 72” line for 


additronal water supply j BIG $ 
Other cites are learning wo that Price Prestressed Pipe 


meets aff the “Big 1!" requirements tor ideal high pressure 

water lines ’ REQUIREMENTS 
|. Long Late. With Price Prestressed Pipe, only concrete is \ 

CX pHove When buried in the ground, concrete is ageless as ; 1 Long Life 


limestone life is measured im centuries 2 Great Strength 
> Switammed Capacity, Properly placed concrete has the \ 
highest flow coethcent of any pressure pipe structural material \ 3 Sustained Capacity 


will never corrode or tuberculate under ordinary conditions 





The com rete core is there “tor good”, because it is a structural 
part of the pipe 

‘. High Beam Strength. Price Prestressed Pipe makes your 
water line safe from external loads. It is shatterproot—and 
sudden and complete failure is all but impossible 

Don't overlook the other advantages of Price Pipe. It's 
easy to lay-—<an be installed quickly and easily because of its 
sumple, self centering pout It's easy to tap any service man 
dees the job with regular equipment =a a few accessories 
Its watertight—-the rcubber-and-steel flexible joint adjusts 
to expansion, contraction, vibration and external loads without 
leaking. It has great economy—because of low original cost 
low maintenance and extra-long, trouble-free life 

Are your pipes safe from bursting’ Are they as ageless as 
limestone’ Will they pump the same number of gallons in 
10, 50, 100 years as they did when installed? If you want 
all of the “Big 3” advantages, get Price Prestressed Pipe. It 
will meet every requirement. Write for the facts today. No 
obligation 


1789 East Monument Avenue, Dayton 1, Ohic 





Please send me, without ' ion, the foll g literature 


PRESTRESSEO Come New water supply 
lines using Price 
Prestressed Pipe 


Complete tects on 
Prestressed Pipe 


Water & Sewack Works, April, 1952 








In addition to the many defense and municipal installations made in 
the past five years in the United States the Roberts Filter nameplate 
has gone out on equipment installed in a number of other countries: 
BRAZIL GREECE 
penny srtn PUERTO RICO 


COLOMBIA 
ECUADOR VENEZUELA 


Since our 50th Anniversary in 1947, water purification equipment 
with a combined capacity of a billion gallons a day has been put 
in service. 


You can depend on Roberts Filter. 


ROBERTS FILTER MANUFACTURING COMPANY 


614 COLUMBIA AVENUE 
DARBY, PENNSYLVANIA 
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Now-simpler Faster, Automatic Titrations! 


SIMPLE OPERATION: In « 
series of titrations, simply fill the burette 
place the sample in the beaker—and the 
Beckman Automatic Titrator takes over from 
there. Raising the beaker holder into posi 
tion automatically starts the surrer motor and 
begins delivering titrating solution into the 
sample 

A special circuit electrically anticipates 
the approaching end point, scaling down 
delivery of the titrating solution in progres- 
sively smaller increments to assure a highly 
accurate titration, When the end point is 
reached, delivery of the titrating solution 
stops and a light shows com 
pletion of the titration—al/ 
automatically and without at 
tention from the operator 

Whether your laboratory 
is large or small the Beckman 
Automatic Titrator provides 
important advantages in your 
titrating operations 
D Ut releases the technician dur 

ing titration, enabling him 
to perform other operations 





For full details on this new Beckman 
instrument see your authorized Beckman 
dealer—or write direct. Beckman Insire 


ments, South Pasadena 20,, California 


Factory Service Branches 


NEW YORK — CHICAGO — LOS ANGELES 





Here’s another new Beckman ad- 
vancement in instrumentation — an in- 
strument that runs your titrations for 
you. It’s the Beckman Automatic Titra- 
tor—the instrument that makes accu- 
rate titrations more rapidly and con- 
veniently than by manual methods. 


such as preparing samples, or calculating 
results 
Dit eliminates the fatigue caused by close 
observation required in manual procedures 
Plt gives objective, reproducible results... 
eliminates errors due to personal factors 
Dl: prowides time-saving conveniences for 
sample handling 


PERFORMS A WIDE VARIETY OF TITRA. 
TIOms = Neurral. Oxidation Re 
duction, Precipitanioa, Complex: Forma- 
tion and other types 





NO SPECIAL TRAINING I6 BEQUIRED 
rapid and accurate titrations can read- 
ily be performed without special skill 
or technique 


QUICK, SIMPLE OPERATION — completes 
many routine titrations in only 1-114 
minutes — even titrations to 0.1% accu 
racy in 24) minutes or less. Change of 
sample is simple, rapid—a single monoa 
raises, locates and secures new sample 
ia operating position 


CONVENIENT VERSATILE, ADAPTARLE— 
0° to 100° C temperature compensa- 
ton adjustable holder accommo- 
dates 10 mi co 400 ml beakers or simi 
lar vessels instrument may be used 
with all standard burettes down to $ 
mi as many as four delivery units 
accommodated by single amplifier con- 
trol unit uses standard Beckman 
electrodes electrode holders and 
delivery tip can be pivoted into any 
required position ample provision 
for mounting heating devices or other 
special equipment 


ALSO A RELIABLE pH METER ~ the Beck. 
man Automatic Titrator can also be 
used as an AC-powered pH meter to 
give accurate readings over the range 
0 co 14 pH, as well as millivole read- 
ings from —600 to +1400 mv 


Gechass lastrements incinde pil Meters and Electrodes — Spectreghetometers — Radisactivity Meters — Special lastremests 
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This is no fire, 
officer. We're headin’ 
for Kansas City 


Hey, buddy, Missouri See you in 
where’s the and the Kansas City, 
fire? A.W.W.A. Convention. friends, May 4to9. 


j And don’t forget 
j to look in on us at 


Booths 77 and 78. 


Made by R. D. Wood Company 
Public Ledger Building, Independence Square 
Philadelphia 5, Pa. 
Manvfocturers of “Sond-Spun” Pipe (centrifugolly 
cost in sand molds) and R®. D. Wood Gote Volves 


HYDRANTS 
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To a tax-burdened public the statement that cast iron pipe is the ‘taxpayers’ 
friend” is more than a mere figure of speech. To most waterworks engineers it is a 
cold fact. They know that cast iron pipe in water distribution systems has saved, and 


continues to save, millions of dollars in local taxes. 


The useful life of cast iron pipe is known to be 4 to 5 times the average term 
of a water revenue bond issue. More than 35 American cities have cast iron mains 
in service that were installed over 100 years ago. A survey sponsored by three 
waterworks associations shows that 96% of all six-inch and larger cast iron pipe ever 


laid in 25 representative cities, is still in service. 


Fortunately for taxpayers, over 95% of the pipe 
in America’s water distribution systems is 


long-lived cast iron pipe—the taxpayers’ 





friend. 


This cast iron water main installed 
in Richmond, Virginia, 120 years 
ago, is still in service. Over 35 other 
cities have century-old cast iron 
mains in service. 


CAST IRON PIPE 
Cmertea's Mal Tox Saver 


152, Cast Irom Pipe Research Association 


CAST IRON PIPE RESEARCH ASSOCIATION, THOS. F. WOLFE, MANAGING DIRECTOR, 122 SO. MICHIGAN AVE., CHICAGO 3. 
Water & Sewace Works, April, 1952 





SEE Crant wo Siti? %, 
FOR VALUE OF DISTANCE 
BETWEEN CONCENTRIC LINES 


OS TANCE AROUND CIRC UMFER 
REPRESENTS ~\ Time ELAPSED 


TO FIND RATE OF FLOW PER 
MUTE, OFVIDE QUANTITY OF 
WATER GY Tue CLAPSEO 


that you can get more 
revenue from a sensitive accurate 
meter 


This chart is an actual record taken from a house 
with a toilet leak of about Yio gallon per minute. 
It proves the value of an accurate sensitive meter — 
because a meter not sensitive enough to register 
at this low rate of flow would never have picked 


up this leak 


—and the water company would have lost the 
revenue on approximately 149 gallons per day, 
or about 13,500 gallons per quarter. Instead of 
Yio gpm, leakage might have run as high as '/3 gpm, 


with that much more loss to the water company. Whe & 
SUSTAINEI 
\ ACCURACY 


Moral — Keep your water meters sensitive by keep. 
ing them in good repair; and you will get maxi - 
mum revenue from your water. 


NEPTUNE METER COMPANY 


50 WEST 50th STREET © NEW YORK 20, N.Y. 


Branch Offices 
ATLANTA * BOSTON + CHICAGO + DALLAS + DENVER + LOS ANGELES 
LOUISVILLE + NORTH KANSAS CITY + PORTLAND, ORE. + SAN FRANCISCO 
NEPTUNE METERS, LTD., LONG BRANCH, ONT., CANADA 


Warer & Sewace Works, April, 1952 





WATER & SEWAGE 


NEW Thos. H 


WORKS 


Allen Pumping Station and Iron Removal Plant 


The New Thomas H. Allen 


Pumping Station and Iron 
Removal Plant of Memphis 


Will add 30,000,000 gals. per day of 
artesian water to city’s supply. 


by ELLSWORTH L. FILBY, Black & 


Kansas City, Missouri. 


N' )W under construction, the new 
Thomas H. Allen Pumping Sta 
tion and Iron Removal Plant at 
Memphis third 
iron removal plant and pumping sta 
tion to of Memphis 
with soft, artesian water 
The existing Station 
Sheahan 
with air-lift wells predominantly used 
The new station named by the City 
Commission for the president of their 
Light, Gas and Water 
be an all 
by diesel-generating equipment. The 
main structure is of brick and tile 
construction on steel framing. The aer- 
ator has brick walls on concrete fram 


lenn., wil ve the 
supply the Cit) 
tree, 


Parkway 


iron 
and 


station are steam operated 


Division, will 


electric station with stand 


ing, 


all exposed metal being of cor 


Veatch Engineers, 


rosion resistant composition Water is 
procured from 15 scattered deep wells 
finished in the “500 foot” Claiborne 
Ihe iron bearing water is de 
livered by electric driven turbine 
pumps through a cast iron collecting 
system to coke tray aerators. It is 
then filtered and stored in twin 
10,000,000 gallon concrete reservoirs 
No chemicals are used in the process 
The high pressure station pumps will 
discharge under constant pressure to 
the distribution system, which is of 
the closed type. A centralized control 
room with panel and bench boards will 
permit “finger-tip” control of all 
features. A new 30 inch cast iron 
feeder main ties into the downtown 
high value district. The new station 


is being constructed as a 30 mgd. unit, 


sands 


but is readily expandible to 42 mgd 
capacity. 


Historical 


Memphis, although located on the 
Mississippi River, has never used it 
as a source of water supply. Since the 
discovery in 1887 of the artesian 
water beneath the City, the public 
water supply has been from wells in 
the “500 foot strata” and in a few 
cases from the “1400 foot strata.” The 
original wells were true artesian wells 
which flowed above the ground sur 
face. A hotel keeper prior to 1898 
utilized aeration and filtration for iron 
removal. In 1902 Messrs. Hider, Om 
berg and Bell, acting as an engineer 
ing board for the City, reported on 
the Memphis artesian water supply as 
follows 
“The water supply is inexhaustible, but 
the rate at which it can be extracted from 
station is 


the stands at any one point or 
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engineers 


periments of "y 


nt 
Wel 
13 
litt 
la 
using 


1933 


mmenda 


1OS.000 


Works, Apr 


OF MPEMPHIS 


outcrop 

] ghiy west 
lennessec River 
34 to 7] 
chment 

! 


area 
there 
The 

is generally 
500 foot strata’ 


ivate 


rtumnity 


separated 
v WO fee 

wen Classified ‘ losed aquiter” in 

Wilcox sands, and the Water Divi 
18 loing evel ung possible to 


\ 


located 


} 
} 


i 
at 


} 
tiie 


ir use 
sur 
per 
has 
hout 
mau 
Just east 
wells are 
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THE NEW THOMAS H 


ocess uses 


at 100.000 

iverage mun 
r 1951 was 45,382,700 
f 61,457,000 gal 


CAK ¢ 


new 
f the distribu 


ver increasing 


Site Development 


The sel > 


ul 
poi ? 
! 
Statior 
| he 


ALLEN 


PUMPING STATION AND IRON REMOVAL PLANT OF MEMPHIS 135 


standard 


lepth of 103 feet, while the filter a sub-division lot for each 
wing is 173 feet. A railroad spur installation in residential areas. Wells 
track was constructed into the siteand are from 700 to 1600 feet apart and 
grading plans carefully developed to average 1500 feet. They are 
give a proper setting in a residential generally gravel-wall wells, but 
Landscape plantings and grass straight sand point type wells were 
and cover will create the park-like constructed by the Division. The wells 
characteristic of the are on the average 400 feet deep 
Water Division Stations. An existing There is from 60 to 80 feet of 12-inch 
dead-end street is constructed through strainer extending below the 18 inch 
the site as the principal access road. casing of 5/16 inch steel tubing which 
Behind the Station is a brick Service is cemented in place. Each 
Building and garage 25 feet by 105 rated at 1,050 gpm. discharge against 
\ small creek through 265 feet total head. Multi-stage pump 
enclosed inch set from 180 to 220 feet 
ground surface and are 
driven by 100 H. P. motors started 
and stopped from the control board 
at the Pumping Station through an 
underground power and control cable 
system. Each well has 
a discharge meter, electric meter 
\ll starting equipment, trans 


about 


area 


ippearance so 


well is 


feet in plan 


the in a 72 ing units are 


the 


site was 


concrete pipe helow 


The Thomas H. Allen Station 
Supply 


The Water Division has designed 
1 constructed, partly by their own 
aff and partly by contract, fifteen 
“500 foot strata” 
as “A” on the 
Several 
perimeter of the 
course I om ations 
for 22 additional 
and “B,” using 


a drawdown 


cave 
age 


wells into the formers, switches, etc., are within the 


in the area designated substantial brick well house illustrated 


herewith. The cast iron well collecting 


line is from 14 inches to 


iccompanying location plat 
on the 
Golt 


secured 


wells are 4) inches in 
Pine Hills 
have been 


areas “A” 


size and so looped and valved as to 
permit the delivery to the Station aet 


wells ir ators of sufficient water to maintain 
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MEMPHIS 


fields 


pumping stations, iron removal plants and major water mains 


Water & Sewace Works, April, 1952 








THE NEW THOMAS H. ALLEN PUMPING STATION AND IRON REMOVAL PLANT OF MEMPHIS 


Treatment 


TOP TRAY of coke aerator, showing 

perforated distribution trough and per 

forated stainless steel tray bottoms— 
see detailed drawing 


Water & Sewace Works 


“ay —, ~~“ 


Ta ve 


Wash water is n 50,000 gallon 
twin steel tanks in the tower part of 
Station [The spent wash water 
ischarge through a separate 36 

plant wash water sewer some 

feet long Oo an open drainage 
Wallace and an chlorinat 

in duplica ‘ provided for 
emergency use al tor reservoir ster 
ilization purposes. Filters will dis 
charge to twin 10,000,000 gallon cov 
ered concrete reservoirs each 277 ft. x 
312 ft. in plan with 15.5 feet water 
dept \ connection will permit by 


1 


passing the reservoirs so filtered water 


may be immediately ihized. All filter 
equipment, tables, etc. are Simplex 
and the filter units ; juipped with 
Leopold perforated tile bottoms. The 
L. shape: tor can be extended to 
process $2 med. ;: 1 four additional 
filters can be easily added by extend 
the filter ving « I Stahior All 


piping ts planned f 2 mgd. capacity 


Ww 


Pumping 

Reliability of oper: » be able 
to continue delivery of an adequate 
quantity of water at satistactory pres 
sure, governed the Station design 
Even though Memphis has no elevated 
storage, it has a very high Fire Under 
writers’ rating and the Division has 
constantly followed the policy of do 
ing more than is required from an 
Underwriters’ viewpoint. DeLaval 
electric-driven pumps in duplicate, 
each capable of delivering from 5 to 
15 med. of filtered water and main 
taining a constant pressure 1 the 


distribution system, are bemg in 


stalled. Each unit is powered by a 
600 H.P. variable-speed wound rotor 
r with remote controlled drun 


lip controllers with resistors 


Each pump has a venturi meter in the 
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EXPERIMENTAL aerators which supplied design date. Aerator on right reveals why perforated metal bottoms were chosen over 
rain-like distribution on right 


wood slat bottom on left. Note uniformity of 


metal-clad ewitchgens is located and normal sources to be out of syn- 


a special room and has its bus di- chronization with each other, inter 
ed at the center so that each of the locking and protective relaying will 

main bus sections can be fed in- prevent paralleling the source. Pro 
vision is made to permit transfer from 


ptadins se or simultaneously from 


the normal” feeder The emergency one source to the other as desired, 


will each supply a section of without power interruption, provided 


failure of the normal the sources are synchronized. Power 
for the well field pumping is fed out 
gency sources will be made. of this switchgear. All switchyear is 
is possible for the emergency by Geteral Electric 


Upon 
source, automatic transter to 
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DETAILED DESIGN of coke-tray areators based upon experimental full scale studies 
Water & Sewace Works, April, 1962 





THE NEW THOMAS 


A.S.A. Issues Three 
Standards in the Field of 


Pipe Flanges 


Water & Sewace Works, 


H 


ALLEN 


PUMPING STATION AND IRON REMOV 


Pepates | 


COLLECTING line construction 


new well field 


{ tl 1e3 


1 Malleable-Iron 

150 Ih., B16.3-1951 

first time nonmetallic 

inufactured and 

to American 

These gaskets have 

nanufactured according 
specihications 

the three standards will 

i fror the Americar 

Is Association, 70 East 45tl 


Street, New York 17, N. Y.. and the 


eT 


Socret f Mechanical En 


AL PLANT OF MEMPHIS 


Water Division employees 

the usual sanitary teatures am 
rooms. The manager of the plant has 
a small separate othce and there ts a 
small laboratory room for tests that 
must be made on the spot. The Divi 
sion’s main laboratory ts at the Park 
way Station. A separate battery room 
is provided for D. C. power to operate 
the switchgear, all D. C. control equip 
ment and emergency st n hghting 
The station heat 

natural gas fired ste: bork bot! 
of which will have standby oi! firing 
, 


facilities. A hydraulic-operated freight 


elevator will permit removal or stor 


! 
f heavy materials in the hase 
1; lool ral meat | 

ing cOCKS a Imves area 


ehind the 


" 
seTVe al 


ment. Loac 
Ways permit truck traffe | 
, 


station. A single crane wi 


pumps, diesels, basement piping ; 

et With two existing steam oper 
ated stations and the new electric with 
diesel standby station, Memphis ts 
vell equipped for this dawn of the 


\tomic Age 


Project Management 


The Light, Gas and Water Divisio 


Thomas H. Allen, President, is adding 
the Station, well field, et to the 
municipal water systen M 
McCord is Director of the Water 
Division, and Justin |. Davis is Chief 
Water Distribution Engineer. Other 
officers of the Light, Gas & Water 
Division are S. S. Pharr, Vice Pres 
I J. Lichtermar Commissioner 
N. W Wade Sec’y 

The prime contractors on the Sta 
tion are the R. P. Farnsworth & C 
of New Orleans, La., and FE. W 
Bacharach Co. of Kansas City, Mo 

Design of the Station and well field 
collecting main and power supply 1s 
by Black & Veatch, Cor iting Engi 
neers, of Kansas City, with Furbring 
er & Ehrman, Memphis Architects 
handling architectural matters for 
{lack & Veatch. Delber L.. Blackwell 
1s Project | ngineer, and lohn |. Knoll 
s Resident Engineer in charge of 
supervision of construction for Black 
& Veatch. Cost will be in excess of 
So 000.000 witl completior sched 


uled for the end « 


cineers, 20 West 39th Street, New 
York 18, N.Y. The prices per copy 
ire: Nonmetallic Gaskets for Pipe 
Flanges B16.21-1951, GO cents; 
Wrought Copper and Bronze Solder 
Joint Fittings, B16.22-1951, 75 cents: 
Malleable-Iron Screwed Fittings, 150 
816.3-1951, $1.00 


Contentment makes poor men rich; 
ntentment, 1 ne poor 
Ren Franklin 





Critical Materials 
For Water and Sewage Works 


steel and 


by GERALD FE 


Vational Production 


D' RING WORLD 
War 


Production 


ARNOI D,* Director 


WAR IT the 
1 it 
use ot 


fjoard foun 


restrict the civiliar 


necessary t 
rder t 
ietense ettort 


the War 


vate the 


expedite 
Part ot 
Production 
Controlled 
designed 


critical ma 


il materials in ¢ 
1 


neasure 
ate sucl 


st essential industries 


udvent f hostilities u 


aga bex ame necessarv to 


} 


rtain critical materiais 


ands for defense pro 
he National Production Au 
is established by Act of Cor 
Deter s¢ Produc 
( National Pro 
\uthority, whi a pat 


he den 


part of the 
' 


) YSD 1 he 


artn 


au 
1 


partment 


é 
Tr 
I 


terior 
ition 


he water and sew ive facilities were 
indled several different 


During the summer of 1951 the Water 


ivencies 


wurces Division was established as 
f the National Production Au 
is now responsible for the 

f materials to the 


industrial 


Re sf 


! 

comestic 
‘ -__ » 

water i! ewerage 

f the country 

Water 


tw » branches 


Resources Divisi 


neering 


Requirements 
pre hable needs of 
7 ' 
sewerage field, tabulates 


ition obtained appli 
“ived 


fron 


from operators, and 


material requirements 
this division receives its 
f materials for use in water 
The 


the 


suppl ind sewerage systems 
: | Engineering Branch is 
» that handles the applications sub 


» the 


Tec! ical 


division for constructior 


and allotments of ma 


\luminum Easier 


Copper lighter 


Water Resources Dir 


tuthority, Washington, DA 


The Division was first organ 
ized under the direction of Harvey S 
Howe. The writer Mr 
Howe in September 1951, as division 


director 


terials 
| } 


succees led 


The division, as a claimant agency, 
receives its allotment of materials un 
der the Controlled Materials Plan and 
thereafter keeps its own books on re 
of those materials to the 
Each application that is 
approved by this division is screened 
for the accuracy of its requirements 
und the need of the individual project 
When materials are allocated under 
this plan, they are deducted from the 
balances within the division's books 
By this method, an allocation of ma 
terials means that there is current pro 
duction capacity somewhere in the 

ntry to permit the operator to ob 
: his materials. It also means that 
procurement of such allotted materials 
scheduled de 


illocation 


operators 


can be expected on a 


} 


livery basis with some degree of cet 


tainty 


Construction Materials— 
"A" and "B" Products 


Construction materials fall into two 
those known as “A” prod 
ucts and those known as “B” prod 
icts. “A” products are those materials 
specifically fabricated for the partic 
ular construction project which re 
quires final fabrication in the field or 
on the water tanks, for example 
B” products are those items normally 
more 


categories 


job 


manufactured by 


or less standard items 
] iob 
fabricated form—such 
drants, pumps, etc. In making a re 
quest for materials for a construction 
job, an allotment of materials is not 
specifically made for the B products 
to be used on that job. Instead, the 
should indicate on his ap 
plication in dollar value the cost of 
B products to used in the 
construction 


How to Operate Under the CMP 


The first thing an operator will de 
continue 


producers as 
und which can 
shipped to the in completely 


as valves, hy 


ope rator 


such be 


sire to know is how he 
to operate his system under the CMP 


can 


CMP Regulation 5 describes the 
under the Maintenance 
pair and Operation (MRO) section 
of the regulation. An operator may 
obtain for MRO up to 30% of the 
dollar 
during 


pro 


. 
visions Re 


value of the materials he used 
the 1950. He 
choose materials 


calendar 

to use 
on an annual 
quarterly basis. If he 
seasonal quarterly quota, it can be 
120% of expenditure during corre 
sponding quarter of 1950. Once hav 
ing the operation, 
he may not change that basis without 
written approval of NPA 


veal 
may such 


either basis or on a 


establishes a 


selected basis of 


of increased business o1 
other cause, an operator may obtain 
relief from the restrictions of the 
MRO provisions by making applica 
tion to NPA for such relief and 
fully explaining the reason why such 
relief is This should be 
done as far in advance as is possible 
If, due to 
itor 


Because 


necessary 


some emergency, an oper 
must obtain unexpected relief 
from the MR provisions, he should 
make such reque sts by telegraph 


Two Classifications of 
Construction Projects 


Under construction, there are tw« 
categories of construction 
what is known as minor capital con 
struction or small construction proj 
secondly, what is known as 
major capital additions. Under minor 
capital construction, an operator may 
self-certify the materials needed for 
that construction project provided he 


projects 


ects and, 


does not exceed five tons* of carbon 
steel and/or 200 pounds of copper 
also, provided the total cost of the 
building equipment and materials 
(exclusive of labor, transportation 
etc.) does not exceed $15,000. Under 
this provision, the operator may 
place an order with his supplier and 
authenticate it with the statement 
This order is certified under CMP 
Regulation 6, allotment symbol U-8.’ 
Under the this self 
certification there must be some con 
trolled materials ( far confined t 
steel, copper and aluminum) in the 


provisions of 


so 


* Increased 
new draft 
March Sth, as cx 
Late Developments 


Arnold just as we go t 


trom tw tons to five tons m the 
{ CMP Regulation ¢ 
vered by an ir 
supplied by 
press —Ed 


just issued or 
under 
Director 


serTtionr 


Water & Sewace Works, April, 1952 








What to Do Under Emergency 
Conditions 


The Question of Substitute 
Materials 


Water & Sewack Works 


WORKS 


Late Developments of Import 
Effective Marcl wd 


1rvitie 


the new 


ttuation 


>“ “er 





Sta 


RE( 


H 


EDING WATI 


RS at Pumping 


xca te t por tranded what was a 


and the heck o 


a mess inside 


m temporary structure 


in Water Works Operations 


ience Gained During and After 
1951 at Kansas City 


Some Exper 


Disastrous Flo vd of 


by MELVIN P. HATCHER, Director of Water, 


Kansas City, Missouri 


ls and in a more general way with 
1 that result from 


adisa 1 
earthquakes and 


kinds ot ters 
s, hurricanes 

iccidents that can and do disrupt 
operations of water works proper 


In the ry for instance 


In pump pits 


latter categ 
broken water n 
uinded of 


N.] 


i danger that we are ren 


t accidents in Elizabeth, 
of talling 
the 


urcratt 

carefully prepared 
ipt to be inadequate In cas 
hand 


isually 


most 
ire 
the other 


isasterT Con 


experience disaster 
hey would know better how 
a disaster if given a second 
pray will 
then, if 
these 


which they never 


t. Possibly we re 
thoughts in matters 
in time grow into something 


helpful to our fellow 


ite water 
vorks operators 

Mr. L. P. Cookingham, City Man 

rer of Kansas City, flew to Texas 

during the disaster of April 1947 

e back with the idea that every 

and his city particularly—should 

i disaster plan, ready in advance 

l work was done in this 

the 


Some 


but before plan could 


the 


be perfected the idea was superceded 
by the need for a Civil Defense organ 
ization. While Kansas ( did not 
have a complete disaster plan in readi 
ness when it was visited by the flood 
in 1951, it did have some plans and 
Texas City 
the emer 
Supplementing this 


ity 


learned at 


t y | 
to goo 
tO § md 


much that was 
was used effect i 
gency flood plan 
the experiences gained at Winnipeg 
Canada, during the serious flooding of 
that city 


ft our city authorities 


was placed at the disposal 


Top Level Organization 


lhe attention that this article pur 
poses to give to disaster plans for the 
water works would be in 
complete without a discussion of the 
overall problem of community organi 
zation for from a disaster 
This subject introduced by 
the observation that each community 
should have a disaster plan. In_ the 
smaller communities the plan will be 


operator 


recovery 


may be 


quite simple and in the larger cities 
quite complex. In the latter case the 
and complexity suggests the 
need for manualization. Only on this 
basis could plans be considered com 
plete And, how 
quate the water work's operators own 


scope 


matter ace 


too nu 


disaster may be they may be doomed 


Water & Sewace Works, April, 1952 
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MAIN Water Purification Plant of Kansas City on the Missouri 
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simuitaneous re 
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“Disaster Corps., Inc.” 
and Its Recommendations 
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pervision Lhe 
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lve destruction « 
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aftermath 1s most 
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the speedy assembl 


purpose tul 
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insure the men thi 
was formed in Kansas 
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Such a yt 


1951 


rTOUT 


City in 
Disaster Corps 
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ey were 
the 


contracting 
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framework needed {: 


the forces of labor and 


that will 


iv well include 
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word cisaster 
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likely to require a 

provide for 
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ly and for the most 
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anpower 
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to make contracts 
their actions and 
at will do the work 


] | 
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Incorporated” and 
f an alliance of 


r with those of the 


wuilding industry in 


Kansas City Labor agreed to work 


-e € 
$1.50 an |! 


ation ‘ 


River Intake seen on left. 


our irrespective of class 
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DISASTER PLANS IN WATER WORKS OPERATIONS 


the stricken area. In six days 
the flood, their 16,000 man 


with 375 i 


pieces 
gap 
und some 5,000 o1 


between 


s tha 
be anticipated. It happens that 
ittle time lost in Kansas City be 
cause DCI was organized wl 
flood waters were receding. However 
the flood struck on Friday 
organization 


or Monday 


Was 


ule the 


and the 


was 


' ter 
saste 
Isa 


When the work of D¢ 


published a 


I was finished 


; : 
its splendid 
plendid 


po! ' 
sponsors 


. I 
brochure 


recording its accomplisl 


with certain recom 
it aptly 


hey are 


ments and 
described 


included 


uund out this phase of disaster 
paredness 


1) ¢ 


pre 
stricken areas to all 
health haz 
ire abated and emergency clean-up t» 
well towards completion 


2 homes of 


lose the 


persons until fre and ards 


)} Persons whose bus 


are affected by a catastrophe 
} 


be represented directly or in 


ness 
should 
directly on the policy-making levels of 
the rehabilitation group 
3) To coordinate the 
problems, City specialists | 
engineering, fre 
work closely in 
Federal Government and othet 
the 
( ommerce 


respective 
health 
police et should 


a disaster unit rhe 
mntet 
ested groups such as Red Cross 
Chamber of 
similar coordinators 
4) Public relations is an 
tant integral part of a program 
(5) An authorized and legally-con 
stituted board, including 
a disaster representative, with 
authority 
control the tissu 


stricken 


suggested that 


and should 
furnish 


Hnpor 


three-man 
unit 
rigid and almost autocratx 
for one purpose rs 
ot passes to U area 
It is strongly 
| future disaster corps do what DCI 
“NO” to all 
which could 
uinst the common good 
When the work of Disaster Corps 
Inc. was finished it published a splen 
lid booklet 


is done Sav pressure 


favors nutigate 


ul 


ending in recommenda 


148 
tions well worth reading by commun 
ties wishing to organize themselves for 


recovery from a disastet 


The Water Works Operator's 
Disaster Plan 


Each water works property should 
be surveyed from the standpoint ot 
its vulneralnlity to 
surveys should embrace a thorough 
combing of these properties in search 
for conditions that might result in m 
terruptions of service. They will be 
aimed mainly at the liklihood of flood 
but well include 
some other dangers such as have pre 


disaster These 


damage they may 


viously been referred to 

Plans for coping with these dangers 
should be reduced to writing. This 
does not necessarily mean that the re 
sult will be a Rather it is 
more apt to be one or more bound 
volumes of likely a file 
which the water works operator will 
be the source of practically 


manual 


even more 
know t 
all information needed in case of an 
emergency. The following will sug 
gest the kinds of information to be 
included in the file 

1) Main property 
especially all drawings needed to key 
flood elevations for 
property's plant elevations. It will be 
sufficient in many cases if the informa 


drawings and 


the area, to the 


a 





FLOOD PEAK. Turkey Creek High Service Pumping Ste. on right, silent and abandoned. 
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Curtailment and Restoration 
of Service 


itten than not will 


partial impairment 


the 
require an apporty ot the 
aval able water asses ot 
customers ct need of 
water by hon wr tor sanitar\ 
have toy 
ver im the 
restrictions 1! 


le ft 


ade to also 





‘ the com 

RESTORATION of Turkey Creek Station under way “ . cag — 7 ai ai Wake 

ating high water mart n tr: ple expantion pumps submerging main bearings xe . rps coer, Hea 5 ? 

first General Order 

leased within four hours 

| failure of the water 

W \ll offices 

lishments, except 

essential to health 

are requested to 

iscontinue Operations as a means ol 

conserving water and to remain close 
until a better km ] 
tation is developed 

this order are restaurants, drug stores, 

essential wo otels news 


nedical offices 


utilities and others 





ty ta t ' RIVER INTAKE barely kept its nose above high water 
Works erator i $ ‘ Note on pege /44 @ picture of emergency enclosure built around electric motors to prevent flooding 
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DISASTER PLANS IN WATER WORKS CPERATIONS 





SEVENTEEN feet of river above ground level 
Diesel powered crane is used for unloading coal from gondolas into bunkers 


ature. All residents of he closing order included this pro- premises. One of these permit posters 


except those engaged i ision No air conditioning equip- is here shown 


g water shall be operated rhe reaction to this plan was not 
iny place in the City of Kansas City, unexpected but it does deserve consid 
Missouri whether by business estab- eration in any disaster plan. Many 


lishment, hotels, apartments, or pri- users without permits also started 


vate homes”. Several points pertinent their equipment and this was at a time 
| i disaster plan developed out of when the water pressures were ade 
cise; any lack of clarity translated is order. Kansas City’s maximum quate for consumer use but there was 


quite promptly into a great many aily demand for water used for air no margin of safety for fire protection 


t 
t 


1 

‘phone calls which take the time of mditioning is calculated to be on It became necessary to discontinue 
administrative help that is seriously the order of 17.5 to 20 million gal- service to a few users in order to en 
needed elsewhere. There were ol day here was complete force the order. However it was felt 
ippeals from Kansas i fir coo m with the order while parts that continued operations on this basis 
rder; one wi | nant ity were out of water, but would have been difficult. Violations 


facturing of ice cream constituted a upon partial resumption of service im individual offices were most difh 
food-processing operation, another there was experienced a considerable cult to control. Fortunately it was pos 
was from an ice manufacturer making and quite insistent clamor for re- sible to allow all users of air condi 
ice needed for the preservation of mv val of the ban on water use for toning equipment to resume opera 
food air conditioning. This came mainly tions shortly after the initiation of the 

About four hours later the first from those having circulatory systems permit plan. It seems quite desirable 


General Order was supplemented wit an 





1 most of the calls came from hotels that any disaster plan should include 
more specific instructions. They listed ind restaurants. a complete cataloging of air condi 


first the several categories of service tioning equipment, such a_ record 
should classify the customers with 
air-conditioning installations and re 
veal which installations are of water 
conserving and which are of non 


\s a way of coping with this sit 


uation, it was agreed after consulta 
In operation The reterence to laun t 


that were to be pe rnutted to continue 


- tion with the officers of an associa 
dries was on this basis Laundry and 


se - tion of equipment dealers and con 
cleaning . stab ishments shall be closed tractors that installations having cir 
to the public except te ; ulatory water conserving systems 
already finished work i y . 

tinue to handle hospitals 


conserving types 


would be allowed to operate on a pet 
4 ' mit basis. This permit plan relied on 
other types of institutional w 


Other General Observations 


Each water works operator should 


certification by representatives of this 
have a rather thorough acquaintance 


One rather important situatiwr : 
: association as to the qualification of 


, with the extent of drainage areas on 


veloped out of this laundry order. The ' 
applicants. These representatives and 


laundry owners and dry cleaners as ‘ streams that could cause flood damage 
sociation with full cooperation from employees of the Water Department to the water works property he serves 
the laundry workers waion initiated worked at top pace from dinner time Ste eee God tor tmstenee thet be 
. plan whereby three laundries would midnight one evening to process hould prepare himself against the 
do all ot this work and othe rs would 40 pernuts involving about 21,000 chance of supply interruption on at 
count of a flash flood on some small 
violations of this order, these were These permits, issued in the form of stream. He should know the weather 
quickly corrected, and the whole plan posters, were displayed by the users bureau or other federal or state agen 
served quite well of air conditioning equipment on their cies concerned with rainfall and flood 


remain closed. There were only three tons of air conditioning equipment 
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ASTER PLANS IN WATER WORKS OPERATIONS 





1 here to the usefulness 


po | ~ “pressure records at a 
: umber pou in the distribution 
' ity has 40 recording 


es tor YO miles of 


) su yaup i 
nains. These records may be helpful 
in the location of any substantial 
losses of water and may be particu 


us evidence of conditions 


rais AIR CONDITIONING srsrea | p:cvsiing during any emergency 
REQUIRES ONLY A NOMINAL AMOUNT ayy ee 
OF WATER FOR OPERATION. at the Supervisory Level 


Finally, eac operator should be 


OPERATION HAS, THEREFORE, BEEN prepared t supplement his permanent 
APPROVED BY FLOOD EMERGENCY ee Oe ee ee 
WEADQUARTERS ANNO 13 IN ACCORD | le supply of craftsmen such as 


apt t find a rather 
nachinists, welders, electricians, and 
WITH THE WATER CONSERVATION . amnesal Ne ome all Sitbee setieen 
PROGRAM. cies 2 inion adily into any recovery plan that 
OIRECTOR OF WATER CEPT adequately supervised. The great 

Guan Ge , dearth of help is apt though to 


) 
dd 1 the supervisory field. To the ex- 
» done—and this will 


POSTER PERMIT prominently located on premises served by air-conditioning . am ‘ ‘th communities 














installations having water conserving cooling systems . . 

r's disaster plan should an 
ticipate this need and prepare to meet 
it. Consulting engineering and equip 


} 


mpanies have the best reser 


| 
voirs of potential supervisory help 


Their usefulness would be improved, 


however, if they could be briefed on 
the possible scope of their duties and 
could b ‘ icquainted with the 
disaster strikes 
oo supervisory help 


rea. Many serv ‘ r Rey 
was keenly t in our flood opera 


tions ; and, d i he contribution of 


Kansas City in 
f strains imposed £ le , 
flooded build. ¢xcel ( consulting eng 
neering fi ul others it was nec 
essary for the Water Department's 
supervisory force to work a total of 
more than 600 hours overtime during 
the emergency some being on more 
24 hours continuous duty. The 
last davs of the 
to something 
but even 
I tl first few 
flood. One supervisor was 
uired to remain on duty 

irs without relief 
would be helpful to 


disaster prepared 


f 
ness if ; munity plans could be 
made to include an overall advisory 
comuittee having sub-committees pre 
pared to deal with specific recovery 
problems. It is likely in any disaster 
that the water works operator will be 


faced with many decisions which will 





importance to the com 

| t be left 

sub-committee 

. 1 to with the opera 

EMERGENCY ENCLOSURE for motors on the water works property 
at River Pumping Station, before weld- should 
ing on end plate. Thereby, motor-pump : 
units could continue in service even . : 
with water flooding the pump pit ness in the emergency 


include considerable engineer 
ing talent so as to insure its helpful 
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Application of Altitude Valves 
and Pressure Regulators 


by WILLIAM F. END, Engineer and Treasure os f tanks floating on the sysvem undoubtedly 
T N.Y will have need for some type of automatic 
in ; valve which will correct unbalanced or ex- 
essively higt 


The tour basic or standard types of auto- 


pressures 





Cw matic valves may be identified as l. Pres- 
SKETCH NO! sure Reduc ing, 2 Altitude, 3. Relief-Surge 
tack Pressure, and 4. Float 

SERVOIR 
_ 72 Ss Pressure Reducing Valves 
The first of these valves made its appear 
ance in the waterworks field as a throttling 
VALVE rifice in London about 1700. Constant 
pressure reduction was, of course, possible 
nly with a uniform rate of flow. The en- 
gineer soon devised a means of changing 
automatically the size of orifice (in smaller 
valves only This device was in the form 
{ stem movement into and out of the valve 
seat. While the change was an improve- 
ment, the design made use of an unbal 
anced stem and was considered by qualified 
students to be bad practice 
As late as the 1870's, pressure reduction 
in water supply for pipe lines larger than 3” 
was accomplished by what was known as 
DISTRIBUTION break-point basins. Water discharging 
from a pipe into these small basins would 
reenter the pipe at about zero pressure ; and, 
depending on the head or pressure to be 
dissipated, one or more break-points were a 
the 24-hour day; and witl part of the gravity pipe line from reservoir 
ntion by the operator to distribution. By this method of pressure 
° reduction, control for the varying rates of 
Types of Automatic Valves flow was difficult and resulted on the one 
four standard types of auto and in overflow of the basin with conse 
ves, any one or combination (a quent waste of water; and, on the other 
it having two or more controls) of hand, drainage of the basin and entrained 
serve in the control of flow or air in the pipe line. The engineer's prob 
thereby increasing the efficiency lem of maintaining adequate flow, pressure 
mplete water supply system A reduction and elimination of air and waste 
r pump supply with or without was ultimately solved by replacement of 







































































ELEVATION- 1000.0 
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y ronerl esigner ! DISTRIBUTION 
ned. nermit flexibility within the = 





f the ability of this devi 


itself for the normal and abnormal ult to K tatic Pressure 
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SKETCH 


Water & 


NO 3 


Sewacre Works, 


APPLIC 


April, 1952 


ATION 


OF ALTITUDE VALVES 


Altitude Valves 


water 


1 
-peak loa 


AND PRESSURE REGULATORS 


he service whi altitude 

to the efficient periorm 
and, consequently, to the 
y of the system. The use of 
t confined to tanks alone, for 
pen and closed reservoirs 

und in aerator basins. 

n altitude valve, one usu- 

a alls for a single or double acting valve 
specifications a particular 
on the require 
specihed does not 
(an 
subsequent re 


amplifying mm the 

atur depend rd 
ments. If 
the 


service 
an assembly s 
a combination valve 


be treated in 


nake ot vaive 


assembly 


assified as a single or 


marks 


acting altitude 
fle into the 
prevent over 
reservoir is 
arate or a bypass 


altitude valve 


oses t 





tank 


exter 
stem in the 
positions 
throttling 
floats on the 
closing as the 
reservoir 
to 
to prevent 
for reverse flow 
he installation 
require but a 
trom 


opens wide 


ses 


lisct arec 


should 
or reservoir, or as 
will allow 
communication 
static head of water 
otherwise is not possible 
loss between valve and 
communmca 
sensitive and 


vaive 


stacies 
permit 


true 


4 pre ssure 

guarantee 

the tank 

ally controlled 
both the sin- 
le acting altitude valves 
vy a three-port solenoid 
energized or de-ener 

or pressure switch. 


norn 


however 


and cle 
water 
iments m 


The 
by 


n system 
tank 


storage 
! { 


sometimes 

is another of the 

of automatic valves in 
field. This valve 


reliet ofr 


t the 
1 hack pressure 
and ur standard 


waterworks 


types 


unk for use dur 1 in 





SKETCH NO 4 


| 
| 
| 


| 
|} IGM ZONE 
] 
| 





RESERVOIR 


DISTRIBUTION 








ne Pressure 








ATION OF ALTITUDE VALVES AND 


SKETCH: NO-6 


SINGL 





Dove.e 


PRESSURE REGUI 


fC ACTING ALTITUDE 





Combination Va 
At this point 
andard assemblies 
versig! 
combinatior 
recent been 
step t 


recognized 


fherent contre 





SKETCH: NOS 


SLEC Pine 


DISTRIBUTION 


RESERVOIR 


VALVE 








Make-Up Water 


Valves to Supply 


ACTING ALTITUOE 


A TORS 

















vVeaL_ve 





VALVE 


rs whe 
combination 
to one 


refer 


two sepa 


ot RO 
pressure 
18 ore iW 


which (dur 


t Zone 2 
experiences 
nditior 


draft 
Other « 
pressures whicl 

>: and the 
particularly 


A Ise 


rity 


poss 





require 
aving tw 
mntrol the 
so that 
held to a predeter 
pilot to 
and insure against 
The therefore 


control 


valve 


mbination pressure reducing and hack 
' 


pressure for Zone 
' reduc 

{ delivering 

Zone 1 
id ove 
break 


pressure 


pressure 


sibility ¢ 
m to 
rdraft 


in this 


: ' 
1ously 


Oby 


of fire 


predetermined 


n event 
adjust 


nilot is to 
If 


re 


P ) 
tion this ad 
son COT 

the 
than 45 


and 


mbinatios 
ling 
wit! 

This 


ntr 
tion 
m tank 


is to pass water into the tank (how 


coninne 


the 
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RESSURE REGULATORS 
oid and pumps 
series with 
manu operated by a 
remote point The 
r clesing to prevent 


arscevoe series with the 


d r re 


mment should 

which governs 

and installation of auto 
by a manutac 

the engineer must 


which will provide 











Tow Ol — sOErm PEESeVER 
Bo ves 














and best installatior 





| ' 1 » following character 
| sid | nsidered maximum ca 


To~t “Oo l<~oame, weessuel ang nsitivity, long life, and low 
So .08 





























n would predicate cor 


rrect size, battery or single 
ing for isolating the auto 


a valve pit drained and of 





w tw me m either 


while 


uSe 
and will 
operatior 


, _— . " aut Bestel wens - 
Seattle Voters Defeat risingly ot r of medical and dental groups, the 

f idatic Parent Teacher’s Ass’n and other 
civic bodies bodies, the opponents, in- 


tt t { t rsy \ 1oridation cluding individual doctors and others 


Fluoridation Proposal 


were successful in raising widespread 
doubts in the minds of the public con 
cerning possible long term harmful 
effects. The opposition termed the 
proposal “mass medication” and an 
imposition on individual rights. It 
was the opinion of astute political ob 
servers that the pre posal was defeated 

important “element of 
ited by physicians cam 


iwwainst medicinal treatment 


a] 


entire water supply merely for 


to a minority popu 


WATER! 


back-drop of 
n southern 


west s re 


Asa utter of interest, this same 
Green River further down becomes an 
; imp nt rce of water supply for 


the City of Tacoma, Wash.—Ed 


years later 


ressure conduit 
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L. L. Hedgepeth 


Becomes Editorial Associate 
of Water and Sewage Works 


announce 
, 

W idely 

onsultant 

of 


ompany, has 


known Water and Waste (¢ 
of the Chemical Division 
Cyanamid ( 


Cale 
\merican 
ecome an 


and 


accepted our invitation to I 
Editorial Associate of Water 
e Works 


own to his many friends and ; 

Hedge Mr Hedgepet! 1s 
1 native Virgimian from Chesterfield 
County, near Richmond, where he 
was | 1899. His life history 


orn June 
ry, since 1 

Hedge 

or and received his 

education in the 
Richmond, 
Carolina State 
worked his way 
1925 with the 


1 
hen cai | nginee.r 


Was 


irly training and 
Methodist Orphanage in 
He entered North 

in 1921 and 


raduate u 


of Wm. (¢ 
Sanitary 
! 


Engineers ot 
and operated water purification 
d by this firm. He 
served as chief of the Water Pollution 
Laboratory and later as District En 
gineer with the N ate Dept. of 
Healt! Am ngst the 
on and sewage treatment | 


which he operated as Superintendent 


lants designe also 


water pur 4 


ints 
lhomas 
lizabeth 


of Purification were those of 
Southern and | 
N. C. It was while in charge of 
he latter that he developed the process 


Pines 


chlorinating ferrous sulphate as a 
1 terric 


em] loyed to 


actical and economica iror 
lant, successfully 


coaygu 


remove the high color from the water 


supply of Elizabeth City. The 
knc hl 1 


wn as ( hiorinated 


coagu 
lant became 


Copperas” 


Elizabeth City, Mr Hedge 
1929 went to work for the 
insylvania Salt Mfg. Co. of Phila 
first Technical 
the 
industrial waste fields 


i, as its »ervict 
and 
He to the 
manager of Technical 
Service and was Technical Assistant 
to the Operating Vice President when 
he resigned in 1947 to accept a newly 
created position in Virgima’s pollu 
tion control tor 
was especially well qualitied 

From 1947 to 1949 Mr. Hedgepet! 
established an enviable record for ac 
Technical 


I ngineer im water sew ay 
rose 


position of 


program which he 


complishments as Executive 
Secretary of the State Water 
Control Board of \ Phen 
big business” recognized his abilities 
and qualifications to the extent that 
he was persuaded to leave Virginia 
und join the Caleo Chemical Div. of 
American Cyanamid Company as 
Water and Waste Consultant 
position he has occupied 

\ member of 


ies and associations, 


new 


Iiryinia 


which 
1949 


technical so 


since 
many 
his committee 
He | 


term as a 


assignments have been 
just comy leted a three vear 

the Board of Control of 
Federation of Sewage and Indus 
trial Wastes Ass’ns. and 
serve the Federation as member of its 
Publication and Program Committee 
ind its Committee on Industrial 
Wastes. He serves on the Water Sup 
ply ¢ of the Am. Public Health 


omm 
Assn ommittee fe Han 


many 
vember of 


continues to 


and ( on Safe 
dling of Chemicals of the Am. Water 
Works Assn. In the Manufacturing 
Chemists Ass'n. he has served as chair 
man of the committee on Water Pol 
Abatement and as member of 
several other committees. For several 
contributed importantly to 
work of the Chlorine Institute’s 


lution 


ars he 


Chlorine Container 
and Safety and Chlor 
Fusible Plugs. He has 

mpressed Gas Assn 

Tests and Specifica 

During World War 

the War Production 

is a member of one of its Ad 
on Chemicals 


committees on 


Sy 


pecihications 


ine Container 
served the ( on 
its Tank Car and 
tion ( 


II, he 


Board 


omnuttees 


served 


visory Committees 
Mr Hedgepeth h 

merous papers and articles which have 

published in 


aZine 


as produced nu 


beet various technical 


and association journals 
Many of these have been published in 
and Sewage Works, the 
his highly 


printe d in 


Thay 
Hater most 


recent of which was com 


plimented article 
tember 195] 
Industrial 
Viewpoint.’ 

The 
ments of our new 


have been recognized by the associa 


a leader, 


our Sep 
ssue under the caption 


Wastes \ Worm's 


Lye 


iccomplishments and attain 
Editorial Associate 
which he has been 
the following awards 
LO44 the (seorge \W 
Award of the Am. Water 
Works Assn.; in 1950 the Arthur S 
Bedell Award of the Federation of 
Sewage Works and Industrial Wastes 
Assn’s. He has also received from the 
Manufacturing Chemists Assn. its 
Special Commendation Plaque. The 
Elder P. D. Gold Medal was awarded 
him by N.C. State 
“graduate of the year " He 
the Tau Beta Pi 


tions 
as indi ited by 
' 


honors it 


Fuller 


denoting 


College, 


also wears 


Key of 
All who know 
Assux late 
standing reputation as 

worker reporter 
writings are reputed for their clarity 
We fortunate 


to add his name to our 


Editorial 
technical 


our new 


are aware of his 
and 


and accurate His 


and pointedness are 


| 
to be able mast 


head 
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Water Treatment by Zeolites 
-A General View 


M ROBINSON, Consultant, Water Treating Division 


jon Pum wl Machines (ore Harrison / 


‘ 


area 

is prescribed by the maximum 

flow required to accommodate 
the physical character 


sidered in connection 


Or rmpariigrisry a “ al le 


ough the entire softener 
orientation of suit 

} ing, operat 

These 

a flow 

r mormute 

bed area 


ation na ween released 


es the maximum flow rating 
minute per cubic foot of bed 
This appears to present no basis for orient 
tl eral considerations necessary 
a water softener, but does 
n usetul in preventing 


me between water 


iV f exe | ange ‘ 

ymes exhausted and 

t epl ro time to time This 

generally ‘ 1 } } contacting 

zeolite wit! of sodium chlo 

iphuric « hydrochloric acid or 
hydroxide the need may be 


regenerating utine usually consists 
ee oper The bed is first back 
flow t “expand” it 
zeolite which have 
tightly pac ked by 
service, and to re 
ispended matter 
2 to 8 gallons 


xcept m 











Grains of a bead o h jal resinous seolite. Approx 
45X magnificats ‘ y of Rohm & Haas 
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individual 
automatically 
ce tomer, the 
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materia 


is the state 
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WATER 


& Sewacr 


Works 


A GENERAL VIEW 


peration 
hang 
xTating of 


ex 


rogen t only replaces 

’ um and magnesiu ar wons 

TREATED . rot Nharaness sau tons and 

carbonate alkalimty to car 

ilicic acid. As 

sulpht acid, 

acid, and silicic 

nsiderably reduced 

an acidic wa 

unht tor us« 

ications 

Hence | rrectiy neasut are gener 
5se5 


pH Correction By Aeration 





tl ‘ ic acid is 





evating the 
Carbonw 

@ the 

xide (CQO,) 
very loosely 
sphere if 

An 

Fig 

purpose 

a tank 

and con 
rizontal 
alling water into 
driven blower 
h environ 
ssure lor 


carbon 


neutralized 

ion, such as 

orough mixing 
| 


applies 
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H . 








tion and s 


enerant 





WATER TREATMENT BY ZEOLITES—.A GENERAL VIEW 








H - TREATED 
OH ° 





WASTE 


n. Mixed bed lrogen d Ss mired 
and separate whili nerating lf é sodium hydroxide 
regenerants 





é fe 


ride fro sodium chloride regenerant 
nges for the bicarbonate and carbonate 
ilkalinity accompanied by 

! the hardness to the cl ‘ 
lowed 


available may im tu removed with cation zeolite 


with ani The | if objectionabl 
odium « ri Sodiun 

regenerant « mon to both 

eftluc will contair 


to tl } | 


are 


Deionization 


sing seve common terms 
be said that 
through the 
m unit l 
r alkali 
issolved s 


at 


Mixed or “Monobed" Deionization 





subject of “leakage the neces 
ated environment changes to 
approach to zero dissolved 


nted out 
vironment 


ntact 


cu dl cation af ‘ iat 
rials are mixed together ] ] i 
RAW TREATED d of alte ontained in 
0 operate such a “monobed r “mixed 
bed” unit, the cation and anion materials 


must be regenerated with incompatible acid 
1 alkali reagents as shown in Fig. 7 


is necessary to separate the 


WASTE WASTE poroughly remix them for the next oper 





oper 








The separation , v 
backwashing or hydraulic grading which is 


made possible by the difference in settling 
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REATMENT A GENERAL VIEW 
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“tratior 
0.000000 | 
hydroger 


Hardness—By Versenate Method 


€ xtc nds 
ionizable 
oxy! 


If 


Electrometric pH Method 
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rrect 


Colorimetric pH Method 
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An Automatic Waste Sampler 


Design and Construction Deta 


ype San 


and 


C. M. GARD C. A. SNAVELY, 

Sanitary Ener isst. Res. Div. Supervisor 
E. Stilson and A Battelle Memorial Institute 

Columbus, Ohio Columbus, Ohio 


tlden ssoctates 


rements 


iptive 


construc 


this general 


rect ment 
req Tt t 


General Description of Sampler 


equipment as constructed cor 
which were 


steel 


wooden box it 
90° V-notel weil 
o minutes scooped” 
the waste ahead of 
entire ‘ 
nd set in pl » an } k m 
ind set in place in a break mm 
pl \ water-tight 


: ' 
assembly was built 


plant sewer line 
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FIG. 3—SHAPE of “scoop” obteined by computation 
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content of the wastes would inhibit ] 
onsisted of a 10 


al bottomed settling tank 10 feet 


bic ke wica 


foot diameter by 


ni 
t K 


inches side water depth, a recycle 


effluent, and orifice |} 


returning settled hoxes for 
regulating the flow of both raw waste and recvcl The 


was dosed by a Yeoman's “waterwheel” distributor 


+ inch 


filter 


Filter medi furnace slag 2 


In size 
( peration 
ld he 


might 


om nos 


ind transport samples 
laboratory for analvsis 
inflow of raw waste 


Water & Sewace Works, April, 1952 





Discussion of Plant Performance 


Waren & 





loading is based on 

| he percentage 1s lower 

rraphs prepared from the Albro 

I m raw waste 

based on raw 

in both graphs the 

however, some of them tend 

3 per cent B.O.D. reduction based 

or 90 per cent reduction based on 

f the raw wastes alone. It is believed these 
that i the ca chle and kraut wastes 
tors other a O.D. loading ma 
ROD. reduct hut af i factors 
hiological filtration would be at least 


ing such wastes as u tw m treating 


wn that most of the organisms responsible 


xidation are sensitive to the hydrogen ion 
’ 


n of their medium. Presumably the optimum 
" 


newhere between 7.0 and 7.6 for whenever 


acid e alkaline wastes are treated 
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HYPERION Sewage Treatment Plant of Los 





Angeles 


Calit 


Flow-Ratio Metering by Logarithms 


at 


Hyperion Sewage Treatment Plant 


BETZ, Civil Engineer, 
ingeles, Calif 


by JACK M 
City of Los 


N the efficient operation of an acti 
vated sludge plant, one of the most 
the air 

as the tubi« 


important criteria is sewage 
flow ratio expressed feet 
of air supply per gallon of sewage 
If the air flow A, expressed 
in cubic feet per minute, and the sew 


expressed in gallons per 


treated 


age flow S, 
day, are known 
\ x 144 


( Ft ft air per Ga 


t t sewage 


Ss 
Instead of the frequent computa 
of this ratio during each day's 
it is apparent that a meter 
this 
This article will 
which 


tion 
operatior 
continuously giving value would 
service 
describe an instrument 
cates the air/sewage ratio on a dial, 
ilso the return sludge/sewage ratio, 
standard units manufa 
tured by Builders-Providence, In 
[he installation is in the new Los 
Angeles Hyperion Activated Sludge 
Plant and it has functioned in a high 
ly satisfactory manner 


he ot great 


madi 


using only 


Air/Sewage Ratio 

Figure 1 shows, diagrammatically, 
the metering In this dia 
gram SE is one of Pneumati 
Transmitters which respectively re 
the inlet and throat 
Venturi Tubes im the 
sewage These 


assembly 
two 


ceive 
trom 
inch raw 


pressure s 
two 108 


mains Trans 


mutters are so designed that the output 
from each 1s a single air pressure pro 
portional to the rate of flow through 
the Venturi Tube to which it is con 
nected. The Summator Unit receives 
and integrates these two pressures 
and sends out a single air pressure, 
proportional to the swm of the rates 
of flow of sewage through the two 
Venturis, to the Logarithmic Trans 
mitters LS LSE, each receives 
the proportional pressure and converts 
it to an output pressure equivalent 
to the logarithm of the total measured 
in the two Venturi tubes 

A is one of two Pneumatic Trans 
mitters which respectively receive the 
differential pressure created by Ori 
fice Plates in the two 66-inch air 
mains. The output from each Trans- 
mitter is a single air pressure propor 
tional to the rate of flow through the 
orifice. Similar to the unit, 
the Air Summator receives and in 
tegrates these two pressures and sends 
ut a single air pressure to the Log- 
rithmic Transmitter 1.4. This single 
1if pressure is proportional to the 
am of the rates of flow of air through 
the 66-inch air 

] ovr 


and 


flow 


sewage 


lines 
LS and LA 


yressures re 
I 


lransmitters 
transmit air 
proportional to the log of 


) 


(Fig. 2) 


' 
spectively 


the total flow of sewage and of air 
These functions are performed me 
chanically by standard Pneumatic 
lransmitters. Mounted at the back of 
each of these Log-Transmitters is a 
conventional U-tube mercury well 
the high pressure well receives the 
transmitted pressure from the Sum 
mator ; the low pressure well is vented 
to atmosphere. A float in the latter 
moves vertically as the displaced met 
cury rises, and rotates a specially 
shaped cam. The cam follower posi 
tions an air nozzle-flapper to produce 
an output pressure proportional to 
the logarithm of the total flow from 
the Summator. 

For example: if the total air flow 
is 140,000 cubic feet per minute, the 
resulting air output pressure is pro 
portional to the log of the flow and is 
equivalent to 56 inches of water dif 
ferential: the actual value is 9.967 
psi 

The Sewage Log-Transmitter (LS) 
functions in an entirely similar man 
ner: if the total sewage flow is 288 
mgd., the output pressure is 11.314 
psi 


Logarithmic Computer 
It is now necessary to subtract the 
pressure proportional to the log of the 
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Diagram of Flow-Ratio Metering at Hyperion Sewage Plant 


sewage flow rate trom the pressure 


| roportional to the log of the air flow 


rate The fundamental determina 


tion of the ratio relation can be readily 
understood 
, 


by anyone familiar witl 
ogarithms, or the slide rule, which 
is graduated on the logarithmic basis 
The division of one number by an 





other is performed by subtracting the 
listance on the rule corresponding t 
the denominator from the distance 
corresponding to the numerator The 


remaining distance trom the index 


represents the quotient which can be 


read directly 


The final unit TRAS (Fig. 2 


termed the Anti-Log Computor, ac 
complishes this task.The two pres 
sures, one from the At Log Trans 
mitter (1.4) and the other trom the 
Sewage Log-Transmitter LS) are 
connected to a mercury U-tube at 
the back of the Computor, and the 
mercury column will be displaced ar 
amount equal to the difference in these 
two pressures. In other words, the 
logarithms of the air and sewage flow 
rates are thus subtracted mechanically 
\ cam and air flapper element is sim 


lar to those descnbed 
. , 
= — For the two flow rates mentione: 
Fig. 2—Log Transmitters LA (air, left) and LS (sewage, right) and Anti-Log Computer the output air pressure from the Com 


‘ 


TRAS [air sewage ratio, center) puter (TRAS) to the Air/Sewage 
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10 METERING BY LOGARITHMS AT HYPERION SEWAGE TREATMENT PLAN 17] 
Ratio Receiver Indicator n the m 

strument panel (Fig. 3) will be 6.846 

and the resulting reading 0.70 

air per gallon of sew 


Sludge ‘Sewage Ratio 
Phe flow ratio of return sludge t 
neoming sewage is accomplished in 


exactly similar manner (See Fig l 
hrough the two LS Transmitters to 
the sludge Summator, thence to the 
S/. Log-Transmitter for sludge and 
to Ratio Transmitter 7 RSS 

which receives the sewage flow 
through Log Transmitter LSE. Inas 
ich as the mechanics of this system 
the same as that described for 
r/sewage, no further description is 


necessary. 


\t the Hyperion Plant, three Air 
Sewage Ratio-Indicators are pro 
vided: one on the aeration system 
Process Control Board: one in the 
chief engineer's office; one in the as 
sistant chief engineer's office. Only 
one set of Anti-Log Computers is 
required and the connecting Instru 
ments, located remotely, are connect 
ed by small copper tubing 


lhe method described is, of course 

yplicab ) vw of ratio ind 
Fig. 3—Builders-Providence Ratio Gauge, for air/sewage and return sludge/sewage, ipplicable to any type of ratio indica 
in Chief Engineer's office tion 


Recently Created N.P.A. rolled materials—does not exceed $100,000 for a system exter 
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service w domestic cus mer service 
; 


Comm. Holds First Meeting Diseu inventories, NPA explained that 


products 


are not general! ! ventory 
mmittee for \ é Sewage 


ng members fron ‘ untry 


Puobli W rks Dept 
Pawtucket, R.I |. W. McParland, Gen'l Mer 
DeBerard, City Engr East Bay Water District 


+ " Oakland. ( 


Newport News, Va 


Seth G. Hess, Cl 
aters itarv t ' Water Cx 


rk City ris, Me 
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THE EDITOR'S COMMENTS 


A Court Decision f 
With Implications 
uit ! f item repor ne ae le 


service charge 


ue a bre 


{ Texas or ility of a 

sewer 
ure in excess of charges 
within the 


ervice to those 


ty of Texarkana 
t iblished as hedule 
nd 


ewer services within the city 


chedule of charves for customers 
ireas which contribute no prop 
t The 


m that whicl 


tuation in Texarkana is 
prevails in practically 
upplre s water and/or sewer services to 
the 
be a highly important one and may 
ind practica 


Lherefore Texas Supreme Court's 


widening implications | 


chedules 


users 


applicable to suburban water 


had 


service to 


lexarkana, like many another, 


rdinance 


which 
had the customer resided within 


rates tor water 


carried a surcharge of 50 
irve 


dat 100 per cent of the city-wide charge 


sewer service the surcharge to be 


the suburban customer was paying one 


and twice 


is was his neighbors resid 


sas much for water service 


wer service 
Nothing unusual about this 


rhe 


perhaps embarrassing 


linve 


for suburban service 


isked the 
asis can such a marked differential 


upported bw the city 


evidetice pre 


gue of Municipalities 


sented to the Court by the 
revealed that the pra 
water and sewer 
did 


s treasury was practically a 
followed pro 


higher rates for 


operty owners who not contribute 
» the city 
ce, and a historically 
rt would not concede such surcharges 
The Court 


decision 


on evidence pres nted 
im its majority 
wrdinance for water and sewer 
nless the city can prove beyond 
i reasonable basis for the differ 
served on one side of the 
mpared to the other. The 
i new trial of the case 


those 


as ¢ 


ich as to call for 


happen will prove not alone of considerable 


illy owned utilities, but the Tex 


i precedent which will create 


! subur 


ere rate differences to 
» prevailed for years unchallenged 
by the Court was simply to 

f Texarkana is entitled to 
mnditions in supplying water 
North 


, 
uling 


Texarkana.” 
opinion by 


was to the effect that “a city cannot dis 
criminate in fixing rates for so important utility serv- 
ices as water and sewer services, because those citizens 
vutside the city limits have no other place to get water 
and The Court further stated—*This 
lecision is certainly in line with well established prin 
ciples of public utility law.” 

It would appear that the majority opinion stemmed 
from the latter explanatory statement, which can only 
be interpreted to mean that the majority was of the 
opinion of previous Courts that municipal water and 
sewer service, when charged for on the basis of use 


the majority 


sewer service.” 


by the property owner served, became a public utility 


operation rather than a governmental service such as 
financed from taxes. Further substantiation of 
this viewpoint of the majority is found in the opinion 


can legitimately charge higher 


those 


that 
rates for water and sewer services to persons living 
and to the extent that, 


a municipality 


outside the city limits only if, 
shown that such services actually cost more 
reside 


it can be 
than equivalent services provided those who 
within the city proper 

If all of the above is reduced to a fine point, and 
the precedent established in the Texarkana case is put 
to test at other points, municipally owned water and 
sewer departments are to have a troublesome period 
ahead combatting organized challenges of differential 
rates based principally on political boundaries. Does 
all of this mean the possibility of zone rates for water 
und sewer service, based on actual proven increasing 
overall costs of providing facilities and services in 
proportion to the distance that water and sewer mains 
are extended frora the purification plant and pumping 
stations or sewer outfalls and sewage treatment 
plants ? 

Texarkana is not the only trouble spot in the water 
and sewer service charge picture. It is just one of the 
first cases to emerge from hearings or trials. There 
are other organized movements under way. These are 
piloted by capable and sharp legal minds, and in the 
same direction of attempting to secure court decisions 
which will force reduction of rates to suburban and 
county realistic than those set 
arbitrarily by rule or ordinance which range from a 


areas that are more 


moderate 25 per cent surcharge all the way up to what 
appears to be indefensible surcharges in some in- 
stances. If the courts rule that municipal utilities, 
like private utilities, have the right to charge only on 
the basis of actual cost of providing services, plus a 
reasonable profit allowance, many municipalities will 
be forced to re-examine the historic method of sur- 
charging suburban residents and also industrial plants 
beyond the city limits 

rhe Texarkana case to our thinking is only a fore- 
runner of others to come in many sections 
will but prove the wisdom and soundness of the Wis- 
consin and Maine practice of State Utility Commission 
regulation and guidance of municipally owned utilities, 
which practice has by and large kept such utilities 
satisfactorily healthy financial condition, 
with politically [ 


These cases 


ma less 


interfered and happier by far in 


respect to operating personnel and management. 


lows 





CHICAGO 


cut coarse 
sewage m 
into small 
settleable 
solids 
without 
removal 
from 
channel 


cHicaco 
SEWAGE 


EQUIPMENT 


NO Hauling 


CHICAGO P 


SEWAGE EQUIPMENT DIVISION 


COMMINUTORS 


atter 





4 bh 
Die Chicago Comminutor provides a clean, odorless, auto- 
matic method of disposing of coarse sewage matter. It cuts coarse 
sewage matter into small settleable solids without removal from 
the channel. It is not necessary to manually or mechanically 
rake screenings and dispose of them by burial or incineration. 

The Chicago Pump Company developed and perfected the 
only comminution process. Every Chicago Comminutor is 
backed by 17 years experience and 2500 installations. Rugged 
construction with precision engineering assures long, trouble- 
free operation. The Comminutor is available in a range of 


sizes to meet all requirements. Write for full engineering data. 


NO Burial NO Incineration 


UMP COMPANY 





622 DIVERSEY PARKWAY 


Flush Kleen, Scru-Peller, Plunger 
Horizontal and Vertical Non-Clogs 
Water Sea] Pumping Units, Samplers 





CHICAGO 14, ILLINOIS 


lo 
Swing Diffusers, Stationary Diffusers, 
‘ Mechanical Aerators, Combination 
Aerator-Clarifiers, Comminutors., 
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Star Performers on Important Duties 


Aurore Neon-Cleg Pumps, both 
Vertice! ead Horizontal heve won 


high fever 


for industrial by- 
Products sem) solids, 
wettest, Muricipel vow 
aqge plants ft ste 
tions, Buildings end ell 
duties involving the 
handiing of heavy tie 
wids and liquids con 
farming solids 


Type KGG Avrora 
Horizonte! Non Clog Pump 


Write for 
BULLETIN 121 


Write TODAY 
f 


or 
CONDENSED 
CATALOG “mM” 


68 Loucks St. Aurora, Illinois 


Dependable because they are tough and 
rugged. Made to withstand the wear and tear 
of the modern day strain and stress, For gen- 
erations of incomparable service, only cast 
iron pipe can qualify. Serving the industry 
with Super de Lavaud Cast Iron Pipe, cen- 
trifugally cast, in modern long lengths. 


General Sales Offices 


We invite inquiries to our nearest sales office 


350 Fifth Avenve 
New York 1, New York 


122 So. Michigan Avenve 
Chicago 3, iil. 


TUVIUTWA) PIPE @Xe TT 


ANNISTON ALABAMA 
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Apr. 3-5—Mesa, Arizona (Maricopa Inn) 

ARIZONA Sewace & Water WORKS ASSOCIATION (and) 
Arizona Section A.W.W.A. Sec’y, H. S. Jordan, State 
Dept. of Health, Phoenix, Ariz 

Apr. 7-0—Fayetteville, Ark. (University of Arkansas, Eng 
Bidg.) 

ARKANSAS Water & Sewace Conrerence. Dr. Harrison 
Hale, Southern State College, Magnolia, Ark 

Apr. 9—North Jay, Maine 
Maine WaTeR UTILITIES ASSOCIATION. Sec’y, Earle A 
Tarr, Winthrop Water District, Winthrop, Me 

Apr. 10-12—Spartanburg, S.C. (Clemson College) 

Soutn CAROLINA WATER & SEWAGE WORKS ASSOCIATION 
Sec’y, W. T. Linton, Wade Hamilton Bldg., Columbia, S.C 

Apr. 10—Billings, Mont. (Northern Hotel) 

MONTANA Sewace & INpDusTRIAL Wastes ASSN. Sec'y, 
H. B. Foote, State Dept. of Health, Helena, Mont 

Apr. 11-12—Billings, Mont. (Northern Hotel) 

MONTANA Section A.W.W.A. Sec’y, A. W. Clarkson, State 
Board of Health, Helena, Mont. 

Apr. 16-18—Syracuse, N.Y. (Hotel Syracuse) 

New York Section A.W.W.A. (Spring Meeting). Sec’y 
R. K. Blanchard, 50 West 50th St., New York, N.Y 

Apr. 17—Kingston, R.I. (Univ. of Rhode Island) 

New ENGLAND WaTER WorRKsS ASSOCIATION. Sec’y, Jos. ¢ 
Knox, 204 Tremont Building, Boston, Mass. 

Apr. 17-18—Washington, D.C. (Wardman Park Hotel) 
MARYLAND-DELAWARE WATER & SEWERAGE ASSOCIATION 
Sec'y, W. M. Bingley, 2411 No. Charles St., Baltimore, Md. 

Apr. 17-18—Lincoln, Neb. (Cornhusker Hotel) 
NEBRASKA Section A.W.W.A. Sec’y, E. 
University of Nebraska, Lincoln, Neb. 

Apr. 18-19—Fayetteville, N.C. (Public Works Warehouse 
Area-Ruasell St.) 

N.C, Merer Repair & ALwiep Activity ScnHoo.. Chairman, 
Stanford E. Harris, Dept. Water & Sewage, Winston- 
salem, N.C 

Apr. 24-26—Spokane, Wash. (Davenport Hotel) 

Paciric NorTHwest Section A.W.W.A. Sec'y, O. P. New- 
man, Boise Water Corp., Boise, Idaho. 

May 3—Kansas City, Kansas (Town House) 
KANSAS SEcTION A.W.W.A. Sec’y, H. W 
Highland St., Salina, Kansas 


Bruce Meier, 


Badley, 640 





May 4-9—-Kansas City, Mo. (Municipal Auditorium) 
AMERICAN WATER WORKS ASSOCIATION (Annual 
Convention). Exec.-Sec’y, Harry E. Jordan, 521 
Fifth Avenue, New York 17, N.Y 
(Accommodations in 14 hotels. Reservations through 
\. W.W.A. office.) 











May 7-9—Lafayette, Ind. (Purdue Memorial Union) 
7TH PuRDUE INDUSTRIAL WASTE CONFERENCE. Director, 
Prof. Don E. Bloodgood, Purdue University, Lafayette, 
Ind 

May 12-13—Roanoke, Va. (Hotel Roanoke) 
Vireinia INDUSTRIAL Wastes & SeEwace WorKS ASSN 
Sec'y, G. R. Talcott, 815 E. Franklin St., Richmond 19, Va 

May 15—Hanover, N.H. (Dartmouth College) 
New ENGLAND WATER WORKS ASSOCIATION. Sec’y, Jos C. 
Knox, 204 Tremont Building, Boston, Mass 

May 21-23—Toledo, Ohio (Commodore Perry Hotel) 
Onto Sewace & INDUSTRIAL WASTES TREATMENT CON- 
FERENCE. Sec’y, J. E. Richards, 301 Ohio Depts. Bldg., 
Columbus 15, Ohio 

May 26-28—Montreal, Canada (Hotel Mt. Royal) 
CANADIAN Section A.W.W.A. Sec’y, Dr. A. E. Berry, 
Ontario Dept. of Health, Parliament Building, Toronto, 
Ont 
June 6—Auburn, Ala. (Pitts Hotel) 
ALABAMA WaTEeR & SEWAGE ASSOCIATION. Sec’y, Alex O 
Taylor, Box 69, Alabama Polytechnic Institute, Auburn, 
Ala 

June 11—Houlton, Maine 
Matne Water UTiities Association. Sec’y, Earle A 
Tarr, Winthrop Water District, Winthrop, Me 





June 12—Portsmouth, N.H. (Hotel Wentworth-by-the-Sea) 
New ENGLAND Water Works ASSOCIATION. (June Con- 
ference) Sec’y, Jos. C. Knox, 204 Tremont Building, 
Boston, Mass. 

June 18-20—Erie, Pa. (Lawrence Hotel) 
PENNSYLVANIA Section A.W.W.A. Sec’y, L. S 
State Dept. of Health, Greensburg, Pa 

Aug. 13—Machias, Maine 
MAINE WATER UTILITIES ASSOCIATION 
Winthrop Water District, Winthrop, Me. 

(Nittany Lion Inn) 

ASSN. 

College, 


Morgan, 


Earle A. Tarr, 

Aug. 25-27—State College, Pa 
PENNSYLVANIA WATER WoRKS OPERATORS 
R. Rupert Kountz, Pennsylvania State 
College, Pa 


Sec’y, 
State 


Aug. 27-29—State College, Pa. (Nittany Lion Inn) 
PENNSYLVANIA Sewace & INDUSTRIAL Wastes ASSN 
Sec’y, B. S. Bush, Dept. of Health, Kirby Health Center, 
Wilkes-Barre, Pa 

Sept. 3-5——-Upper Saranac, N.Y. (Saranac Inn) 

New York Section A.W.W.A. Sec’y, Rollo K. Blanchard, 
50 West 50th St., New York, N.Y 





Sept. 8-10—Groton, Conn. (Hetel Griawold) 
New ENGLAND WATER WORKS ASSOCIATION (Annual 
Meeting). Sec’y, Jos. C. Knox, 204 Tremont Bidg., 
Boston, Mass 











Sept. 3-13—Chicago, Ill. (Conrad Hilton} 
AMERICAN SoctetTy or Civit. ENGINEERS. (Centennial 
Celebration). Sec’y, Wm. N. Carey, 33 West 39th St., 
New York, N.Y. 
a ~ 9-11—Grinnell, lowa (Grinnell College) 
OWA SEWAGE WORKS ASSOCIATION. Sec’y, Leo Holtkamp, 
Box 310, Webster City, lowa 
Sept. 10-12—Sioux Falls, S.D 
MINNESOTA SECTION A.W.W.A 
Water Dept., St. Paul, Minn 
Sept. 15-17—Knoxville, Tenn. (Andrew Johnson Hotel) 
KENTUCKY-TENNESSEE SecTION A.W.W.A. Sec’y, R. P 
Farrell, Dept. of Public Health, 420—6th Ave., Nash 
ville, Tenn. 
Sept. 15—Cheyenne, Wyo. (Frontier Hotel) 
Rocky MOUNTAIN SEWAGE WoRKS ASSOCIATION. 
C. E. Harness, 272 City & County Bldg., Denver, Colo 
16-17—Cheyenne, Wyo. (Frontier Hotel) 


Sec’y, L. N. -Thompson, 


Sec’y 


Sept 


Rocky MounTAIN Section A.W.W.A. Sec’y, Geo. J. Turre, 


Box 600, Denver, Colo. 

Sept. 16-18— Madison, Wisc. ( Hote! 
WISCONSIN Section A.W.W.A 
Hall, Madison 3, Wis 

Sept. 18-19—Cincinnati, Ohio 
Onto Section A.W.W.A. Sec’y, F. P 
Payne Bldg., Cleveland 13, Ohio 

Sept. 21-23—Jefferson City, Mo. 
Missourt Section A.W.W.A. Sec’y, W. A. Kramer, State 
Office Bldg., Jefferson City, Mo. 

Sept. 24-26—Battle Creek, Mich. (Post Tavern) 

MICHIGAN Section A.W.W.A. Sec’y, T. L. Vander Velde, 
Dept of Health, Lansing 4, Mich 


Loraine) 


Sec’y, L. A. Smith, City 


Fischer, 812 Perry 








Oct. 6-9—New York, N.Y. (Statler Hotel) 
FEDERATION oF SEWAGE & INDUSTRIAL ‘ 
SOCIATIONS (Annual Meeting). Exec.-Sec’y, W. H. 
Wisely, 325 Illinois Bldg., Champaign, Ill. (and) 
New York Sewace & INDUSTRIAL WASTES ASSOCI- 
ATIONS. Sec’y, Ralph C. Sweeney, 21 N. Broadway, 
White Plains, N.Y. 











Oct. 8—Bethel, Maine 
Maine WATER UTILITIES ASSOCIATION. Sec’y, Earle A. 
Tarr, Winthrop Water District, Winthrop, Me. 

Oct. 12-15—Tulsa, Okla. (Mayo Hotel) 
Soutuwest Section A.W.W.A. Sec’y, L. A. Jackson, 
Robinson Memorial Auditorium, Little Rock, Ark. 

Oct. 14-17—Atlantic City, N. J. (Chalfonte Hotel) 
PENNSYLVANIA WATER WORKS ASSOCIATION. Sec’y, W. A. 
Kufs, 510 Telegraph Bldg., Harrisburg, Pa. 


Continued on page 124A 


For Your Problem of: 
SUSPENDED SOLIDS SEPARATION 


A totally new process for high efficiency separation 
of—suspended solids = oils and greasess recov- 
erable by-products © industrial wastes — from 
process or effivent flows. 


Leading industries are utilizing this newest high 
efficiency-low space requirement method to eco- 
nomically— 


« Recover at a profit former waste materials 
« Recover water for reuse 
« Control stream pollution 
« Augment existing facilities 


Bulkley Dunton 


Meat packing Railroad maintenance 
Poper manufacture © Fruit & vegetable conning 
Chemical production © Automotive industry 
® Carbon separation ® Leather & tanning 
® Soap manufacture © Give & gelatin manufacture 
s Petroleum refining Beet & cone sugar refining 
® Petroleum production ® Fish conning 
® Wine distilling 


For further information please write 


BULKLEY, DUNTON PULP CO., INC. 
ENGINEERING DIVISION 


295 Madison Avenue, New York 17, N.Y. 
Pacific Coast: Security Bidg., Pasadena 1, Cal. 
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SIMPLEX 


TYPE HF 


WEIR METER 


The Simplex Type HF water 
float operated meter is ingen- 
iously adaptable to measuring 
liquid flows across weirs 

It may be considered as a standardized 
form of installation with weirs of the 
Notched, Rectangular, Sutro, Broad 
Crested or Submerged types for which 
mathematical flow formulae already have 
been developed. It may also be used with 
other types of weirs for which established 
flow formulae do not exist, but which permit 
laboratory or field rating to obtain the nec- 
essary head quantity relationship. 

By its use, flow data is provided from any 
measurable maximum to ten percent of this 
maximum, the average error at any point 
over this range not exceeding plus or minus 
two percent 

The Type HF Meter may be furnished as 
a wall mounted unit, for large panel installa- 
tion or for individual steel floor stand mount- 
ing as shown 

Whenever a single head flow measuring 
instrument is required to operate with weirs 
of accepted design or otherwise, the type HF 
meter offers an excellent solution to this 
measuring problem 


Write to 

Simplex Valve ond Meter Company 
Dept. 4, 6743 Upland St 
Philadelphia 42, Pennsylvania 
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Here's That Man Again—aAnd this 


is the last time I shall mention the 


| forthcoming AWWA Convention in 


Kansas City on May 4-9. I’m certainly 


| looking forward to seeing all of you 


Water Works fellows including the 


|D.P.B.’s (Dual Personality Boys) 


that handle both clean and dirty 


| water (and there's a passel of ‘em, 
| too).—Next time | write about this 


convention, it will be im retrospect 
Right now I'm looking forward to 
some mighty interesting technical ses 


| sions, a Western style Whooptedo, 
isome K., ¢ beef steaks, perhaps a 
| catfish fry, a bit of dancing and some 


more stories for this column. 


* * > 


FE. Sherman Chase, Partner, Met- 
calfe & Eddy, Engineers, who always 
wanted to be called “Ed” and who ts 
President of the NESIWA and Vice 
President of the Federation SIWA, 
Past President of NEWWA, etc 
etc. never ceases to amaze me. An 
hour before he was scheduled to pre 
side at a breakfast and open forum 
discussion of the NESIWA in 
Providence, I saw him sitting in the 
hotel lobby, hard at work. “Johnny” 
Horgan (Sales Manager, R. B. Carter 
Co.) opined that “Sherm” was getting 
his talk ready. But the effervescent 
rom Bowe of Bowe, Albertson & 
Assoc. (N.Y.C.) peeked over Chase's 
shoulder and reported that “Sherm” 
was doing a cross word puzzle 

And at the NYSIWA annual meet- 
ing luncheon in New York in mid 
January, at least one member of the 
audience found out it doesn’t pay 
to heckle “Sherm” Chase, when he’s 
on the speaker's platform.—‘Sherm” 
talked about “Ghosts” of the era 
between the Spanish American War 
and World War I. Rather interesting 
to learn some of the forgotten sanitary 
engineering—But “Sherm” didn’t tell 
his audience about the first report 
ever written on the chlorination of 
sewage. It was authored in 1914 by 


a young sanitary engineer in the New 


Continued on pag 112A 





NEWPORT 
NEWS 
MECHANICAL 
RACK 

RAKE 





Wa TER users 
oubled with trash in- 
7 ee Tue Newport News Mechanical Rack Rake 


vited to write for new de- 
is a power-operated rake for cleaning trash 
racks at water intakes for hydroelectric 
plants, steam plants, pumping stations, ca- 
nals and similar installations. It cleans the 
rack bars of trash and reduces a former 
major hand operation to one of minor peri- 
odic activity. With Newport News Mechan- 
ical Rack Rake installations, one man per 
shift can, under ordinary conditions, keep 


the racks clean for a dozen bays. 


scriptive rack rake catalog 





NEWPORT NEWS SHIPBUILDING AND DRY DOCK COMPANY 


NEWPORT NEWS, VIRGINIA 


— ee 


mks, April, 1952 








Water & Sewact 


Works, 


April 


1952 


This tank in some respects 
looks like hundreds of others, 
but unlike many, it has a 
brighter future of longer life 
and greater because 
it is protected by an Electro 
Rust-Proofing system 

Efficient control of 
sion on submerged 


service, 


corro- 
surfaces 
requires much engineering, 
some equipment. Careful 
analysis of your problem 
design, installation and test 
ing by men who are experi 
enced in their work the 
‘know-how” of an established 
firm “follow through” of 
every job—on these and simi 
lar engineering details rest 
effective cathodic protection 
Highly trained, backed by 
a long list of successful 
installations and years of 
experience, our engineer 
is always ready to help you 
solve your corrosion problem. 
For complete information, 
write today. 
ERP.21 


Dniable ghiy spice r devilled 


! 


iv 
iunother character } 


like 

Jardiniere—doesn't mean cooked 
1 Jardimere ber them) but 
in vegetables 


regular jp 
Let's 


‘a la” 


remeti 


meat 18 stothe red 


Mode 


i lesse I cTeam on 


when it’s 

ton 
herbs 
(sreasy 


when it there are 


pa 

ind 1 i son t it ¢ 
, 

t lumpy 

creamed with 

Iks wit (ol 

prepared with olive 

with tomatoes and 


have i 


manner 


I 


i7—\ 
travelling by 


WorRLD No 


whe n 


SMALI u know 
you re 
train and you drop into the club car 
Frequently 
you get into casual conversation with 
your [his conversa 
Pennsy train 
Pittsburgh 


how it ts 


to relieve the boredom 
train companion 
took place on i 
between New York and 
[wo men were conversing about 
Providence, R. I the Grinnell 
Co. A third man home is in 
Providence, joined 
thus 
No. 3 


tion 


and 
whose 
the conversation 
‘Pardon me did I hear you 
mention Grinnell and Providence? I 
know a number of the fellows at 
Grinnell, are vou new there?” 

No. 1—“I'm with Grinnell out of 
New York but my 
the Providence office 

No. 3 to No. 2 


do vou live 


friend is new 


‘That so, whe 


“On President Avenue.’ 
I live on President Avenue 
I live at 234 

‘What floor 

Second floor 

on the second floor 
neighbor 


I live 


too. You must be my new 
who moved in recently; we 


back porch.” 


share the 
san 

I'm sorry I don’t know the name 
of Mr. No. 2 of Grinnell, but No. 3 
was Creorge Kelsey B | I Industries 


VeeP.—Small World! 


By the way. if vou have any Small 
World items, send them to me, I'd 
surely love to have them 


vee ved on ba 








combines refuse incineration and sludge disposal 


A large part of the heat requirements at the new sludge drying €-E Raymond Flash Dryer Systems installed, under 


plant at Fond du Lac, Wisconsin will be provided by a refuse construction or on order since 1945 


incinerator. This combination arrangement is typical of the trend BALTIMORE, Ma. SAM FRANCISCO, Callf. 
in smaller installations and effects considerable fuel savings. 
Fond du Lac Plant, which went into operation in September of 
1951 will serve an equivalent population of 75,500. It is equipped 
with a C-E Raymond Flash Dryer Unit designed to handle 1542 CAMDEN, NM. J. 
tons of filter cake per day, with an evaporation rate of 2,600 Gucaso, m. 
pounds per hour. Although the plant is located a short distance (W. Southwest) WATERBURY, Conn. 
from a public park, the use of high temperature deodorization HOUSTON, Texes 
has completely eliminated objectionable odors. 
The C-E installation at Fond du Lac is typical of C-E Raymond ES, Chtigee 
Systems now in service in virtually all parts of the country, meet- LOS ANGELES, Calif. COLNE VALLEY, Caglend 
ing the varying requirements of both large and small communi- SAN DIEGO, Calif. RECIFE, Brazil 


ties. They are flexible in layout, highly efficient and thoroughly 
reliable; they provide for maximum utilization of waste heat. 
The services of C-E specialists are available to assist you in nl mei OU LAC, Wh. 


finding the best solution to your sludge problem. Get in touch 
with the C-E office nearest to you for prompt attention. B-S52 


COMBUSTION ENGINEERING— SUPERHEATER, INC. 
1315 North Branch Street FLASH DRYER DIVISION Chicago 22, Illinois 


Western Office: 560 W. Sixth, Los Angeles 14, Calif Eastern Office: 200 Madison Ave., N. Y. 16, N. Y. 


ALL TYPES OF STEAM GENERATING, FUEL BURNING AND RELATED EQUIPMENT 


Water & Sewace Works, April, 1952 


BETHLEHEM, Penna. SCHENECTADY, W. Y. 
8 . \ 
LOOMSBURG, Penna SHEBOYGAN, Wis. 


WASHINGTON, D. C. 


WYOMISSING VALLEY, 
Penna. 














ach three 
electricity 
of next. Now 
» that fresh 
hinterlands 


hort 


joints WITHOUT CAULKING... 
with ATLAS Tegul-MINERALEAD 


NO CAULKING means that you do not depend on the work- 
manship of a man doing the caulking. With ATLAS Tegul- 
MINERALEAD, cast iron pipe joints can be poured and forgotten; 
permanently protected by a bond that renews itself under heavy 


«tress 
legul-MINERALEAD® offers economy in material and labor 
costs, but it also offers economy in permanen e not requiring 
maintenance Pegul-MINERALEAD contains no soluble salts to 
leach out and weaken the joint no iron filings. 
SEND FOR BULLETIN MIO-IA 
OTHER ATLAS PIPE JOINTING MATERIALS 
For Sewers: GK," Slipjoint GK“ and JC-60 
For Cast Iron Water Pipe: Hydrorings” 


LA 


ATLAS JOINTING COMPO NDS 
«+. 8 Permanecat bead 


MERTZTOWN, PENNSYLVANIA 
HOUSTON, TEXAS 
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wrote Poet Bobby Burns. Bobby 
didn't have a Harry Faber to sit be 
hind him at the NESIWA meeting 
ind sketch how he looke from the 


hack But | 


Bac Z Me 


Symon? Do me 


Now, just before the tull bloom of 
spring is upon us and while a few 
nasty days are still around, seems a 
good time to remember the boat ride 
from Boston to Provincetown, Mass., 
during the NEWWA meeting last 


™ ptember 


I shall never forget that pleasant 
partially sunny afternoon, boarding 
the Boston Belle at Foster's Wharf, 
the smell of the sea, the recorded 
voice of Edward Rowe Snow pointing 
out the historic landmarks as we 
threaded our way out of Boston Har 
bor, Governors Island, Deer Island, 
\merica’s first lighthouse, the Boston 
Light Then out onto the bay, 
past Minot's | 


ight wh it night 
flashes in code “T 


love u the soft 
breeze in our faces e shight ground 


swell beneath us, the gulls, t vhale 


thar she blows) il 

Less than three urs the 
Pilgrim Memorial Monument on Cape 
Cod was visible and within another 
hour we were at Provincetown at the 
tip of the encircling arm of Cape Cod 


It's an interesting and odd city, quaint 
in its old fashioned houses set so close 
to the narrow street, but modern in 
its vreedy atmosphere of the irnival 
and the barkers for the honky tonks 
to attract the sightseers’ dolla: 


The food we ate was good hut slow 


in coming and we just made it back to 


hack was 


the boat im time. The trip 
sheet delight with the moor rising 
out of the ocean and the shore lights 
a twinkling pattern of sparkle and 
distant brilliance And, of course, 
there were the delightful companions 
The Reg Haves, the Dan Saunders, 


ra \ 





MORSE BOULGER 


* Rotating Hearth and Multiple Hearth Furnaces 


* Cell Type Incinerators 


echanically Stoked , ny community regardless of size. It is suitable for 
ators i Hearth Fu es to handle all types of many industrial wastes. If you have any such problem 
pal refuse, sewage sludges and industrial wastes ur engineers will be glad to work out with you and 
ev are engineered for e: b with a background of your consulting engineers the best method and = the 

60 years of experience ’ held of imcimneration details 
Included in the more rece Morse Boulger projects *NOTE: In addition to the communities now operating 
either already in “ moor currently being engineered or installing Morse Boulger Mechanically 
nstructed re wee oO « accompanying list.* Stoked Incinerators as listed, scores of cities 
ration is ‘ odern © to dispose of refuse md towns are disposing of them refuse im 


stes. It is practicable Morse Boulger Cell Type Incinerators 


Recent Morse Boulger Projects Mechanically Stoked Incinerators and Hearth Furnaces 


INCINERATION 
~~ 


DULGER 
DESTRUCTORS 
MORSE BOULGER DESTRUCTOR €0. 


205-W East t2ad Street, New Vork 17, N. ¥.- Representatives in Principal Cities 
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New York 
Ocetlend 


Which filter pioneered continuous mechanical sludge 
dewatering, making the elimination of sludge beds prac- 





LET’S REVIEW 


some FACTS 


tical and economical? 


Which filter carried mechanical sludge dewatering 
through the inevitable “trial and error” period to its 
present high state of adaptability and effectiveness? 


Which filter also appeared on the market first as a 
‘packaged’ unit, such as illustrated? 


Which filter can show the greatest amount of varied 


filtration experience including industrial waste handling? 


Which filter has the most experienced engineering staff 
back of it, experienced in the field of continuous sludge 


dewatering? 


It's the Oliver Filter . . . the sure bet for any city or 


town wanting a seasoned, well-experienced filter for 


dewatering its sewage sludges. 


OLIVER 
SLUDGE DEWATERER 


Send for Bulletin No. 219 which 
gives details of the Oliver 
Mechanical Sludge Dewaterer. 
Small communities particularly 
will be interested in the “Pack- 
Filter, such as 





aged” Oliver 
illustrated. 





OLIVER UNITED FILTERS 


FACTORIES 
Hazleton, Pa. * Oakland, Calif. 


Cable — OLIUNIFILT 


221 N. LaSalle St 
260 Calif. St 


Chicago 
Sen Francisco 


33 W 42nd St 
2900 Glascock St 


Export Sales Office New York 


WORLD WIDE SALES, SERVICE AND MANUFACTURING FACILITIES 


CANADA 
E. Long, itd 
Orillia, Ontario 
MEXICO & CENT AMERICA 
Oliver United Filters inc 
Ookilend, Colt 


Water & Sewace We 


mKS, Apt 


EUROPE & NORTH AFRICA 
Dorr-Oliver S. A. Brussels 
Dorr-Oliver S$ N.a RL. Paris 
Dorr gmbh Wiesboden (16 
Dorr Oliver Co, Utd. London, $.W. 1 
Dorr Oliver Sa RL. Milano 

Oliver, N. V. Amsterdom.-C 

NDIA 

Dorr-Oliver 


{India} Ltd. Bombay 


PHILIPPINE ISLANDS 
E. J. Nell Co 
Manila 

HAWAIIAN ISLANDS 
Honolulu 
A. ®. Duvoll 

WEST INDIES 


Wm. A. Powe — Hovana 


SOUTH AMERICA & ASIA 
The Dorr Co., New York 
AUSTRALIA 
Hobort Duff Pty., Lid 
Melbourne 
SOUTH AFRICA 
E. L. Bateman Pty. Ltd 
Johannesburg, Transvaal 








ne Gyclator 


meets disposal requirements 
best... 


1 Because the Cyclator combines recirculation for 
more complete clarification and faster settling with 
mechanical thickening for maximum sludge compac- 
tion you gain greatest B.O.D., oil and suspended 
solids reduction at considerably higher flow rates than 
in “old style” disposal plants 

2 Because the Cyclator increases purification rates and 
eliminates the need for large chemical mixing, coagu 
lating and settling basins, you save space... save on 


first costs. 


. 
> Case histories of Cyclator operation dramatically 


{ continue to next page } 


TT 


since 1894 





( continued from preceding page ) 


illustrate the vital point that the Cyclator will 
clarify wastes to your local requirements at least 
cost. Write for Bulletin 850A — containing data 
and case histories which show how the Cyclator 
exceeds expectations for processors everywhere 


North America, South America, Europe 


IN FILCO INC. * Tucson, Arizona 





"“EXPLAIN-MORE” DIAGRAM 


, ; 
GEND: Baseaaassasoe 


Boon r1G. 1 


rt SUSPENDED 
SOLOS 


Bsoo 


Performance of “old 
style” three-besin plent 


ae | 

Performance of infilice 
a ee ee 
recirculation 


TAKE A LOOK AT PROCESS SAVINGS — 


Here's a recent pilot plant study. An Infilco pilot 
plant was installed in parallel with a treatment 
plant with separate mixing, flocculating and 
sedimentation basins. 

Both plants treated oil-bearing wastes. Alum and 
activated silica were used as the coagulants. Figure 
1 shows that the three-basin plant operated at a rise 
rate of only 0.2 gpm per square foot for about 
oil removal. Slightly higher removal was gained 
with the Infilco plant and at a rise rate of 0.6 gpm! 

The result: two 100-foot diameter Cyclators were 
installed by a large Eastern refinery to treat waste 
at 3700 gpm. Process savings like this are typica 
of Cyclator installations. When you need facts for 
waste disposal at least cost, ask for Infilco’s spe- 
cialized experience ... there's no obligation for 
preliminary planning 





CAN YOU PICK THE CORRECT ANSWER? 


® Here is the problem: Estimate how high total pressure 
head could rise from surge if power failure brought the 
pump in this system to an abrupt stop. 


25,000 gallons per minute are being pumped up an ele- 
vation of 200 feet in a total pipeline length of 4 miles. 
Pumping head is 250 feet. Pipe diameter is 40 inches. 
A check valve is used to stop backflow through the pump. 


Make your guess, then here is the answer 
Total pressure head sid rise gh as 975 feet. Inertia 
' the upward moving ume iter DUIids up great 
potential energy. As iter settles k against the 
heck valve, a su PSsic af us e e woves 


occurs, often sufficien 


THE PELTON SURGE SUPPRESSOR 
offords positive protection against this ever present danger — 
protection that no other valve gives 


Either current stoppage or pressure build-up actuates the 
PELTON Surge Suppressor. This quick-opening valve antici- 
potes return surges and dissipates them by by-passing 
water around the pump; then it slowly closes as the pres- 
sure woves ceose. 


Lower pipeline costs can more than pay for a PELTON 
Surge Suppressor. Extra weight is eliminated because the 
pipe need not be designed with large safety factors in 
anticipation of high surge pressures. The possibility of line 
failures and interrupted service is greatly decreased. 


installations needing protection occur wherever 
water is pumped to a higher elevation either through a 
long pipeline or at high velocity. PELTON Surge Suppres- 
sors can be furnished to protect waterlines of any size 
handling service pressures up to 800 p.s.i. 

















Send us your problem and include pipeline profile. Our 
engineers will make recommendations without obligation. 








” 


The PELTON WATER WHEEL Company ~~ 


] 
2929 NINETEENTH STREET + SAN FRANCISCO 10, CALIFORNIA ew: 
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“Every individual connected with 


water purification or sewage 
works should subscribe to this 
publication. | have introduced it 
to a host of friends in this field’’ 


Testimonials such as this from 
subscribers to WATER & SEW- 
AGE WORKS really tell the 
story. The man who reads and 
uses the magazine as an aid in 
his work knows how much it 
will benefit other workers in 


the field. 


The great REFERENCE & 
DATA issue alone is worth 
more than the yearly subscrip- 
tion rate. In it you will find 
formulae, charts and illustra- 
tions covering information not 
obtainable in any other one 
source. 


Supply of 1952 REFERENCE & DATA number is limited. 
If you are not a subscriber send your order today! 


7 
| 
! 
! 
| 
! 
| 
| 
| 
| 
' 
1 
! 
| 
| 
| 
| 
| 
I 
i 
| 


WATER & SEWAGE WORKS 
22 West Maple Street 
Chicago 10, lil. 


You may enter my order for | yr. @ $2.00 [] 
[) Include R&D issue 2 yrs. @ $3.00 (J 
Check enclosed [7 


Send bill to 
My title is 
Address 





© /f you are interested in the water field 
only you get all the authoritative data 
on this subject. 


© /f you are interested in sewage prob- 
lems only you are kept fully informed 
and given much help in this field. 


® /f you are interested in both subjects 

you get all the information in this one 

monthly magazine. 
ama , 


; a | 








€ Karl Manns 
land Carltons 


stewarts, the 


a pleasurable 
y pertect weather 


next September 


ual meeting will 4 € 
f Dan Saunders on Thurs 
ght, May &, by order of the 
Newkirk and Vice 
Tina La Due Attest. Dox 


set 


Samuel 


* * * 
{ tta go now set ou 
N°T torget the Feder 
in New York, 


V.T.Y.—Doc 
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Apprentice Training With 
Lynchburg Foundry Co. 

The Lynchburg Foundry Company 
takes pride in seldom going outside its 
own plants to find skilled workers, 
even in the face of expanding opera 
which have doubled its work 
force in the last ten years 


trons 


Che key to this accomplishment may 
be found in the wording of a Certifi 
cate of Meritorious Service recently 
awarded this Company by the Com 
monwealth of Virginia 


that the Lynchburg Foun 
dry Company has made a valuable 
ontribution to industry m the com- 
and the State. Such contribu 
tion is the direct result of interest and 
foresight shown in the training of tts 
craftsmen through apprenticeship.” 


mrunit ) 


Since 1930 the Company has been 
offering to selected high school grad 
uates a four-vear course of individual 
instruction in the various trades of 
foundryman, machinist, electrician, 
and patternmaker. The first objective 
of such a course is an adequate supply 
of journeyman workers. This is being 
and it has also been found 


posi 


realized 


that many of the supervisory 


117A 


Quadritype Die Heads 


ON THE NEW 


Exclusive New 
Quick-Opening 


Pipe & Bolt 
Threading Machine 


Unequalled 
speed in 


pipe threading 


New ‘500’ Quadritype Die Head can be instantly adjusted 
from 1’ to 2” regardless of position of quick-opening lever 
—and without removing dies or die head from machine 


% Also improved Dualtype Die Heads, one for 4" and 
%"’, one for 4" and \", same instant size change 
right in the machine. 

% Also separate Monotype Die Heads available, 4” 
to 2”, bolt die heads, 4"’ to 2”. 

%* All tools in the 500” thread, cut, ream independent- 
ly, and right up to chuck, swing out of way when 
not in use. 

% With a score of other sensational new features! See 
the new RitaniD “500” at your Supply House. 


THE RIDGE TOOL COMPANY «+ ELYRIA, OHIO 
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ns have been filled by gr uduates of 


upprentice school. Such results led 
r. Henry McWane, President of the 
mpany, t state | know « Me 
has paul greater 
ipprentice pre 
juired to at 
struction six 





rty weeks per 


rithmetic the 


logarithms 


yineering 





Lynchburg Foundry Company Graduates completing their apprenticeship during 195!. 


ur instruction period is allowed for The Company believes that a gen- 
supervised study of this course eral knowledge of the entire operation 
is necessary to efficient work in any 
one department, so the trainee ts 
scheduled for various lengths of time 
in other departments during the ap 
prentice period 
Each department head is respons 
ible for the traming within his super 
vision, although in some departments 
there is an apprentice instructor whose 
duty 1s to instruct the trainee in cor 
rect work processes and regulate his 
movement to diversified jobs and de 
partments 
Each year the graduates are hon 
ored with a dinner and graduation 
exercises to which their families and 
Company friends are invited 
In 1945, at an American Foundry 
man's Association meeting in Chicago, 
Mr. Max Kuniansky, Executive Vice- 
President and General Manager of the 
Lynchburg Foundry Company, made 
the following statement: “The foun- 
dation of an industry rests upon men, 
and its future depends on its capacity 
T=—LOSS OF FIRE PROTECTION. to develop men. We must face the 


issue clearly and resolve to do the job 


2—EXCAVATION AND PAVEMENT of attracting the proper men and de- 


veloping them in our industry 
REPLACEMENT. These are not idle words at the 
Lynchburg Foundry. In addition to 
3—COSTLY REPAIRS INVOLVING the apprentice program, the Company 
MAJOR HYDRANT COMPONENTS. = has training for college graduates, 
supervisors, and workers on-the-job. 
The programs are all results of man 
agement’s belief that no industry is 
built on machines; it is built on men 


The Seth Protectop Mydront « deugned to perma rapid return to ° 


Sa Ln ee a ae 


rat accent 


The Protectop Mydrant Standpipe and Valve Stem ore equipped On Water Rates 
th Speco! Couphngs locoted just obove the ground The Coup ea. a 
ng wihutand epeveting gremures end erdinary engent with on Che State of Texas Supreme Court 
explo tacts of setety Under encoube inpact cxcesioned by recently ruled that a city can charge 
wat accderty me Couple tract the deugnr powh thus : 

minimizing the damoge ond parninng wpecdy reen te wee | Higher rates on water and sewage util- 
ot low cow ities to persons living outside city lim- 





@— FLOODING. 


Ali Smah Mydronts ore equipped with Compresswon Type Valves its only if the service actually costs 
whch dofinnaly chmmate feeding dace te tne premwe Melts =| more. The court was split 5 to 4 on a 
the Valve against oy seat in the closed poston » e oe 
test case from the city of Texarkana 
The decision stated that Texarka- 
na's rate ordinance is void unless it 
can prove “there is some reasonable 


De PE TCR PLERMR sis for the difference” in rates in 


EAST ORANG side and outside the city. It called for 
NGE NEW JERSEY a new trial on this point 


Write for detords 
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A minority wrote that Texarkana was discharged from active duty with Industry countrywide. This thirteen 
was entitled to make its own terms and the rank of lieutenant colonel in the member committee of national scope ts 
conditions in supplying water and reserves advising N.P.A. and assisting im de 
sewage services to North Texarkana Mr. Pharr will have charge of all velopment of a proposed “M" Order 
residents production, including purification for operation of the Water Resources 

rhe ruling will affect many Texas plants and the several pumping sta- Div. of N.P.A. which has done a 
cities having growing populations out tions remarkably effective job considering 
side municipal boundaries. An official Messrs. Harman and Pharr have its lateness of getting started as a 
of the League of Texas Municipalities long been active in the Virginia Sec component of N.P.A. under the Con 
said most cities charge 25 to 50 per tion of A.W.W.A., Mr. Harman trolled Materials Plan 
cent higher rates for water and sew being a former Chairman of the . ~~ 


age service to non-residents Section. He has just lately been ap 
. '~ No Guesswork 


lexarkana’s ordinance called for pointed a member of the National 4 
rates outside the city to be 50 per cent Production Authority's recently cre For Sidewalk Supers 


higher on water and 100 per cent high- ated Advisory Committee represent In London, Ont., the Public Util 

er on sewage services ing the Water and Sewage Works ties Commission will mark its jobs 
The majority opinion claims that 

the city cannot discriminate in hxing 

rates since citizens outside city limits 

have no other place to get water and adi 

sewage service. It stated, “this deci if h k h ae t | t h 

ig, pps agg wh ai ... 1 She Knew what Ventriiine means to ner 

established principles of public utility 

law.” 











W. 68. Harman J. M. Pharr 


Harman Appointed Manager 
Newport News Waterworks 
Pharr Appointed Asst. Genl. Mgr 


W. B. Harman, former assistant 
manager and lately acting manager, 
has been appointed general manager 
of the Newport News ( Va.) Water Each time this lady, and millions like Centrilining . . . and so should you 
her, turns on her water faucet, she The Centriline process thoroughly 
benefits from the Centriline process. cleans pipelines in place up to 144” in 
In cities where water pipes and diameter—coats the walls centrifugally 
mains have been Centrilined, there with strong cement-mortar and 
; - - will be no loss in pressure, or water _trowels it to a smooth even surface 
late Eugene I Dugger, who held the contamination due to corrosion and : strengthening the pipe 
post from the end of World War | tuberculation no increase in water making it better than new. Corrosion 
until his retirement about a year ago, bills for her due to increased pumping __ is prevented, leakage is stopped, 
due to ill health and maintenance costs no _ flow capacity improved. Write for your 
Mr. Harman, a native of Rich inconvenience due to torn-up streets. copy of Centriline’s new booklet 
mond, Va., has been associated with Yes, this lady should know about describing this time proven process 
the Newport News Waterworks since 
1920. Ww hen it was still a privately CEMENT-MORTAR LININGS FOR PIPES ti POSITION 
owned utility. In 1937 he became 
assistant general manager 
J. M. Pharr, former chemist and 2,298,688 FEET OF EXPERIENCE 
bacteriologist in charge of water rt 
purification, becomes assistant general 
manager. He became associated with CENTRILINE CORPORATION 
the water utility in 1934. A resident 
of the Newport News area since 1918 
he was graduated by the Va. Poly 140 CEDAR STREET, NEW YORK 6, N. Y. 
technic Institute in 1932 as a B.S. in Branch Offices in Principal Cities of United States and Latin America 
Chemical Engineering. A year later 
he won the M.S. degree. He emerged ON THE WEST COAST, WRITE PIPE LININGS, INC. P. O. BOX 3428, 
from World War II as a major and TERMINAL ANNEX, LOS ANGELES, CALIFORNIA 





works, which is a municipally owned 
system operated under a Waterworks 
Commission as a private water utility 
would be operated. He succeeds the 


A subsidiary of Raymond Concrete Pile Co. 
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idewalk superin 
roing on. Example 


a crew goes out to fix a water 


nain, the first thing a crew does ts to 
put up a sign reading servicing Lon 
lon's 260 miles of water mains. The 
commission plans to have the signs im 
clude details which wi iswer all 
dependability 


| is built into ALL 
EDDY 
Fire 
allie Hydrants 





THE MIRACLE MOTOR Michel Made Eastern Manager 


aay One Sees of Water and Sewage Works 


. 
. 

© 2 te 10.000 nPM , 
© 10 te | SPEED Rance Huston D. Crippen, until now East 
. 


Quitt & Compact ern Manager for Gillette Publications AVAILABLE WITH 
has been made a vice president of 
Ii ile? ind ‘.) I! ’ § magazine BELL — 
n 
Mr. ( rippen prior to his association — 
with the Cillette Publis! ing (o. wasa of 


District Manager for Esquire Maga MECHANICAL JOINT 
nine, and | riot to that was vice-presi CONNECTION 


dent of Teck Publhshu { Hie saw : ith 
ervice in World War II as a Lieut with or without 


Colonel AUXILIARY VALVE 
Fred A. Michel |r. succeeds Mr 
Crippen as Eastern Manager for Ha 
r and Sewage Works. He has been 
onnected with Gillette Publications 
e 1946 as sales representative \ 
Rucknell graduate he entered the U.S 
\rmy as a private in World War II, 
saw action in Europe and in the Aleu- . IN CASE OF FIRE — dependable, 
tian Islands. and rose to the rank of smooth operation . . . clear, large 
waterways ... insure plenty of 
water. Hydrants open fast and 
easily with the pressure . . . and 





Ist Lieutenant 


Mr. Michel will continue to repre 


sent Water and Sewage Works in the close without water hammer. 


NY os gland S 5 lew o 
Yew England States and New York we CASS OF ACCIDENT — stem held 
state 


in place below main valve means 
MOTORS no water loss due to a bent stem. 
Excerpts from Purdue's One man can easily remove all 


ANY RPI ot your fager . . . ws* operating mechanism for in- 
tips. The U. 5. Varidrive Sanitary Engineering Ne s spection or repairs. 


Sol to your echine yd ; a a a ——- FREEZE PROOF — Eddy’s positive 
gg i og a we NS P yp , drip action automatically drains 
speed changer ond geor Without the Nile Egypt would all hydrant barrel of all water when 
> = oo be a sandy waste. Even now 96 per hydrant is closed . . . safeguards 
nt of its fertile land is close to the hydrant against freeze-ups. 
} 


fas <1 as are the homes of nearly 
\ y seventeen million 


REQUEST FOR VARIORIVE BULLETIN ale all gypts 
U.S ELECTRICAL MOTORS, INC people.’ 
. Vw — 


In terms of its elements, dry gar 
bage combustibles average 55° car VALVE COMPAN Y 
bon, 7% hydrogen, 35 xygen and ' 
3% nitrogen ' 














State WATERFORD, NEW YORK 
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READER SERVICE CARDS for 





or Dept 


Addrew 


WATER & SEWAGE WORKS READER SERVICE 





write key number of >| | 
item yeu desire here 
Your seme 


Title 


Company 
or 


. Address 


ATER & SEWAGE WORKS READER Stavice 





~ ate. oe 
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or Dept 


ddreow 


ATER & SEWAGE WORKS READER SERVICE 





owe Lo 


ithe 
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or Dept. 


ddress 


~ WATER & SEWAGE WORKS READER SERVICE 





Write key number of — 
tem yeu desire here 
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Title 


Company 
or Dept 


Address 


WATER & SEWAGE WORKS READER SERVICE 





Write key aumber of ab 
Hem yeu desire here 

Your seme 

Tithe 


Company 
or Dept. 


Address 


WATER & SEWAGE WORKS READER SERVICE 





Please fill out a separate coupon for each 
item on which you desire information. 


This will greatly facilitate handling. 


Key number is 
at head of 
each new 
product, item 
of equipment, 
catalog or 
bulletin, 
described in 
this issue. 


Enter key 
number in box. 


Please PRINT your 
name and title, 
company or 
department name, 
and your 
address 


WATER & SEWAGE 
WORKS 


Will see that you 
receive information 
desired. 
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Prevent scale formation, 
Prevent red or black water, 
Control corrosion, 


Stabilize water 
in municipal and 
industrial systems 


a tel cea I a eR! Yc 
= — 





: Calgon Threshold Treatment for muni- berculation, whether from corrosion 
cipal and industrial water problems or precipitation of dissolved iron or 
proves itself by overcoming such seri- manganese. 

. ous problems as those listed above. 


Threshold Treatment is a simple and We would like to discuss your prob- 
economical method of controlling lems with you, and tell you just what 
corrosion, preventing lime scale, elim- Calgon can do for you. For informa- 
inating discolored water, reducing tu- tion, write, wire or phone today. 


"1. M. Reg. U.S. Pat. Of, 


HAGAN 


“2. _ calgon, inc. 


CALGON 
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1S. Public The most effective reagent for re- 

water from moving silica by the hot process from 
boiler water is magnesium oxide 
which eliminates the silica by a process 
involving initial absorption followed 
by compound formation 


rhe annual growth of the United 
States is estimated to be 1.5 million 


raping device Rav Bender of Hays, Kansas, con 
ure through trols filter flies on his two 90 foot 
hem. They sprinkling filters by the application of 
mall piece four gallons 5% D.D.T. solution 
that if the sprayed over the stone, distributor 
ict location arms, inside and outside filter walls 
n detector. and ground around the filters for a 
distance of 15 feet. The application 

is made in April, June and August 


You cannot teach a man anything; 
you can only help him find it within 


himself 


An improved method for the de- 
termination of volatile acids in sewage 
sludge has been developed by Heu- 


kelekian and Kaplovsky 


There are 92 filtered water supplies 
in Australia, but the bulk of towns use 
natural untreated water 


Nearly 1,000 treatment plants were 
under construction in 1949 in the 
United States. Thirteen projects for 
sewage treatment and sixteen projects 
for industrial waste were Indiana's 

are 


Estimates show that a family man 
who dies between the ages of 35-44 
loses about $25,000 in net future earn 


ings during his normal life expect 


a fl 
(ames a4, [0+ sonal 


L/ 
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A. W. W. A. CONVENTION EXHIBIT 


KANSAS CITY AUDITORIUM=-MAY 4-9, 1952 


We look forward with keen pleasure to the A.W.W.A. Convention 
ot Kansas City, Missouri, May 4-9, 1952. It is going to be a big meeting 
—and a good opportunity for us to meet old friends again and swap a 
few good stories 

Of course, if you should be interested in a wee bit of up-to-date 
information on Valves or Hydrants (just in case, of course), we might 
be able to satisfy your curiosity. But you will not need to “talk shop" q 
to be welcome. Come by the M&H Booth WE HAVE A MOSH WONNERFUL 


WATER POLLUTION PROBLEM! 


“An'—didya know mishter they're 
talking about closin' down our 
wonnerful distillery.” 











. 
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How Barrett" 
Waterworks Enamel 
Cuts Pipe-Protection Costs 


by the YEAR... by the MILE 


10 REASONS WHY 


. BARRETT'S RIGID QUALITY CONTROL. Meets 
every requirement of Americon Waterworks 
Association's Standord Specifications 

. PREVENTS TUBERCULATION AND INCRUSTA- 
TION OF INTERIOR PIPE SURFACES, allowing 
sustained high copocities at constont power. 
Hozen Willioms “C" averages 150 

. EFFECTIVELY PROTECTS EXTERNAL PIPE SUR- 
FACES AGAINST CORROSION, permitting the 
use of thin-wall, large-diometer steel! pipe 

. HIGH DIELECTRIC PROPERTIES. Requires less 
outside current for cathodic protection 

. IMPERMEABLE TO MOISTURE, NON- 
ABSORPTIVE, NON-POROUS. Retains its dielec- 
tric properties without regard to soil conditions. 

. HIGH DUCTILITY AND FLEXIBILITY, SHOWS 
HIGH RESISTANCE TO SOIL STRESSES. Not 
damaged by “breathing” or by deflectionol 
stresses coused by the loading of bock-fill 

. UNUSUAL TENACITY. Assures firmer bond ot 
interfaces of steel, primer and enome! 
EFFECTIVE UNDER ALL KINDS OF CLIMATIC 
CONDITIONS AND TOPOGRAPHY. Will not 
crock ot —20 degrees F., nor flow ot 160 de- 
grees F. 

BARRETT SERVICE. The Borrett orgonization is 
always at your disposal to advise on materials, 
specifications and application procedure 

. AVAILABILITY. Barrett Waterworks Enamel is 
readily ovailable from our vorious plonts ond 
through opplicotors located throughout the 
country 


THE BARRETT DIVISION 
ALLIED CHEMICAL & DYE CORPORATION 
40 Rector Street, New York 6, N. Y 


in Canada: The Borrett Company, Ltd 
5551 St. Hubert St., Montreol, Que. 


*Reg. U. S. Pat. Of 
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Meetings Scheduled Nov. 5-7—Old Point Comfort, Va. (Chamberlin Hotel) 


VIRGINIA 


Regional Engr 


(et. 20-24. Cleveland, Ohio vow. 10-12 


Section A.W.W.A Sec’y, W. H. Shewbridge 
TOR State Office Bidg., Richmond, Va. 


Hendersonville, N.C. (Hotel Skyland) 


AMERICAN PUBLIC HEALTH ASSOCIATION. See'y, Mrs. W Nortu Carouina Section A.W.W.A. Sec’y, E. C. Hubbard, 


R. Walsh, A.P.H.A., 1790 Broadway, New York, N.Y State Board 


Oct, 25-25 Atiantic City, NJ. (Hetel Madiaon) 
New Jensey Section A.W.W.A. See'y, C. B. Tygert, Box 
178, Newark 1, NJ 

Oct. 23-25-—Mason City, lowa (Hanford Hotel) White, { 
lowa Section A.W.W.A. Sec’y, H. V. Pedersen, Municipa NW WA 
Bidg., Marshalltown, lowa r 

Oct. 28-31 Pasadena, Calif. (Huntington Hotel) 


Nov. 16-19 


CaLivornta Section A.W.W.A Acting Sec’y Lee Dec. 4-6—Havana, 
CuBAN Section A.W.W.A. Sec'y, L. H. Daniel, Baratillo 

Way. Monrovia, Calif ), Havana, 
Oct. 20-31—Washington, D.C. (Wardman Park Hotel) Dec. 10— Winthrop, 


Streicher, Metropolitan Water District, 545 Cloverleaf 


State 


Clearwater, 


f Health, Raleigh, N.C. 

Pensacola, Fla. (Hotel San Carlos) 
ALABAMA-Mississipr1 Section A.W.W.A. Sec’y, C. W. 
Board of Health, 519 Dexter Ave., Mont- 


(Joint Meeting). FLormpa Secrion 
M. R. Boyce, 504 Pennsylvania Ave., 


Cuba 


Maine 


CHESAPEAKE Section A.W.W.A cy, Carl L. Lauter MatNne WaTeR UTILITIES ASSOCIATION Sec’y, Earle A. 


605 rd St., Washington, D.C Tarr, Winthrop 


Wes. 


acpi iis Lpee = ‘ nile pete" Fi 


No feature is more important in your chlorinating 
equipment than safety—and no feeder is safer than 
BUILDERS Visible Flow CHLORINIZER. 


Chlorinizer is SAFE because its system is under vac- 
uum from chlorine control valve to injector inlet, 
eliminating possibility of chlorine escaping into the 
operating room. 


Chlorinizer is SAFE because inlet valve closes in- 
stantaneously with substantial spring-imposed force, 
if any condition exists which is not proper for safe 
operation, including failure of water supply or 


breakage of any part of the vacuum system. 

TE crernie is SAFE because chlorine gas is auto- 
matically exhausted to exterior of building by sim- 
ple flow-actuated relief valve, if vacuum is reduced 
below safe operating condition. 


Chlorinizer is SAFE because water is prevented from 
entering vital parts of the mechanism because relief 
valve admits air to bell jar automatically to limit 
vacuum under abnormal conditions. 


Chiorinizer is SAFE because it’s simple . . . easy to 
understand . . . easy to operate and to keep in 
top operating condition. 
. 


For Bulletins 840-F2A, 840-FIA, and 840-J8, addres 
Builders-Providence, inc. (Division of Builders tron 
Foundry) 350 Horris Ave., Providence 1, &. |. 


fan) BUILDERS m PROVIDENCE [eattaees } 


neileumenda 


Water District, Winthrop, Me. 


Manufacturers & 


Proportioning Weir Tank 
40! 


(neva Machine Co., Providence, 
R. 1... has developed a line of Propor 
tioning Weir Tanks for solutions or 
suspensions. These devices consist of 
a specially constructed tank incor 
porating a stilling chamber, and ac 
machined rectangular weir, 
two outlet chambers and a flow split 
r. so arranged that the total flow of 
lution or suspension to the two out 
lets can be readily divided imto any 
proportion 


The flow splitter is graduated into 
percent of total flow, is instantly ad 
justable, and has no moving parts. It 
may be fitted with a pneumatic of 
electric operator and is ideal for con 


onnil 
~olling 


x 


the flow of liquids or suspen 
Skis mm proportioning systems of 
automatic pH control systems 


Ee 


Changes in Fairbanks-Morse 
Sales Organization 


Fairbanks-Morse & Co., Chicago, 
Ill., has announced the following 
changes in the company’s sales organ 

” 

Cuneo, formerly Manager of 
oe Chicago Branch, has been pro 
moted to the position of General 

Sales Manager 


ntinued on page 126A 
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WORTHINGTOS 
VARIATIONS IN 


ally as high as five 
overniow acreen is if 


Sewage Treatmer et-weather 


R 18 RASILY INSTALLED TO HANDLE LARGE 
' 


lesign dry-weather flow. An 
r r to screen flows 


‘ Ys \ 


in excess of the comminutor's capacity Screenings are later raked 
down into the comminutor during period of normal flow. The overflow 
creen makes the comminutor independent of the by-pass on right 
which may later be used as a channel for a second comminutor 
Plant Superintendent is Edward P. Molitor 


Madison-Chatham, N. J., installation proves | 
adaptability of Worthington COMMINUTOR | 


Typical example of the adaptability of the Wor- 
thington comminutor is the story of this installa- 
tion at the Madison-Chatham Joint Meeting Sew- 
age Treatment Plant in Chatham, N. J. 

Engineers everywhere especially like the Wor- 
thington comminutor because: 

@ It can be readily installed in new or existing 
straight-flow rectangular channels. 

@ Cutter-racks are quickly removable for 
sharpening or replacement. 


f. 


@ It may be flooded without damage because 
it’s protected by a mercury seal. 

Worthington’s public works specialists are ready 
to work with your community's engineer in solving 
screening problems—as well as other problems in 
sewage, water works, or municipal power genera- 
tion. Write, stating details of problem or request- 
ing Comminutor Bulletin W-2010-B3 to Wor- 
thington Pump and Machinery Corporation, Public 

Works Division, Harrison, N. J. 


w2s5 


WORTHINGTON | 


VERTICAL TURBINE vecuus Pe 
| 


eo 


rj 
watts WORKS Commimy ORs engames 
vers rumrs vers oumrs 


Public Works Equipment 
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All Major Public Works Equipment Under One Responsibility 








ee 
PROTECT YOUR 
with 


ROSS AUTOMATIC VALVES 


EFFICIENT REGULATION OF DISTRIBUTION 

PRESSURES IS A PROVEN METHOD OF 

CONSERVATION IN THE FIGHT AGAINST 
DIMINISHING WATER SUPPLIES 


ROSS 


1879 


BACK-PRESSURE 


PRESSURE VALVE 


REDUCING VALVES 

Maintai ¢ 
Niietetan coniinnh dip aintains constant up 
stream pressure regard 


charge pressure for « draft 


f 
nae dow 


ess of 
hanges in rates 

stream 
Jown stream 


COMBINATION 
PRESSURE REDUCING 


BACK-PRESSURE VALVE 
= 
OTHER ROSS PRODUCTS 


ALTITUDE VALVES © FLOAT VALVES © RELIEF VALVES 
HYDRAULIC BOOSTER PUMPS 
STRAINERS AND SPECIALTIES 


Write for Catalog <50 


ROSS VALVE MANUFACTURING CO., INC. 


4 OAKWOOD AVENUE TROY, NEW YORK 


Ch raesenersesnemensenenaammasasantel 
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WATER SUPPLY 


Norcam Method 
of Sewer Cleaning 
402 
Southwestern Norcam Co. of Dal 


l lexas, offers a unique method of 


iS 
cleaning sewers, in which a specially 
| designed tank-truck and the novel 
| Norcam Sewer Cleaner 
| combination 

of the 
pictures 
Unit 
| streets during 


The 


|} combination of 


ope rate im 


accompanying illustra 
the Norcam Sanitary 
as tt appears on the 


( ne 
thors 
| Cleaning 
a sewer cleaning job 
illustration reveals how the 
tank-truck and Nor 
the job 


manhole 


other 


cam Cleaner does cleaning 


rom manhole to 




















The Norcam tank-truck, equipped 
| with a pump, is stationed at the lower 
rhe suction hose is dropped 
into the manhole and the discharge 
passing through a plug inserted 

sewer outlet, delivers into the 
The Norcam Sew 


} manhole 


hose 
im the 
lownstream sewer 
er Cleaner is then inserted in_ the 
the upper manhole and is 
propelled through the line by hydraul 
obtained by bleeding a fire- 
hydrant into the manhole, or by other 
means injecting into the man 
! The nozzle at the head of the 
cleaner creates the jetting and scour 
ing effect which moves all deposits in 
the sewer to the lower manhole, from 
which it is sucked up into the tank 
truck. Passage through the 2,000-gal 
baffled tank on the truck allows the 
ind debris to settle out and the 
effluent to discharged into the 
downstream sewer 

(nly four feet of water or 
sewage is needed behind the cleaner 
unit to do the The cleaner can 
forward only as fast as the grit 
and debris is jetted ahead of it, thus 
a single passage insures a thoroughly 
cleaned section of sewer 


sewer at 
i head, 


water 


1 
levi 


grit 


be 
about 


iob 
Move 
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For Water Treatment... 


SOLVAY 
SODA ASH 


For Water Problems... 


SOLVAY 


TECHNICAL 
SERVICE 


For Water Information... 


SOLVAY 
TECHNICAL 
BULLETINS 


Technical Literature Available on Request 


Bulletin No. 5—Soda Ash 
Bulletin No. 7—Liquid Chlorine 
Bulletin No. 8—Alkalies and Chlorine in 
the Treatment of Municipal and 
Industrial Water 
Bulletin No. 11—Water Analysis 


SOLVAY SALES DIVISION 
ALLIED CHEMICAL & DYE CORPORATION 
40 Rector Street, New York 6, N. Y. 
BRANCH SALES OFFICES 
Boston * Choriotte * Chicage * Cincinnati * Clevelend 
Detroit + Hevsten « New Orleans « New York 
Philadelphia * Pittsburgh * St. Lowis * Syrecuse 


oLV 
a 


Since (88 


Caustic Soda 

Caustic Potash 
Chlorine 

Potassium Carbonate 
Nytron 

Calcium Chloride 
Sodium Bicarbonate 
Specialty Cleansers 
Sodium Nitrite 

Soda Ash 

Ammonium Bicarbonate 
Para-dichlorobenzene 
Ortho-dichiorobenzene 
Monochlorobenzene 
Methanol 

Ammonium Chloride 


Formaldehyde 
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pointment of W. S. Andrews as New 
York District Sales Manager. Due to 
the reorganization of the Company's 

sales structure into five regional areas. 

Mr. Andrews will succeed M. J. “Joe” 

Harper, recently promoted to coord 

nate sales for the Boston, New York 

and Philadelphia territories 

Mr. Andrews received a B.S. de 

gree in Business Administration from 

the University of Pittsburgh. Upon 

graduation he joined the Nordstrom 

Rockwell Advances Andrews Valve Co. as a salesman, covering 
to Sales Manager N.Y. Wester Pennsylvania and Eastern 
District Ohio. He was later affiliated with the 
istric Beaver Pipe Tools, Inc., of Warren 
well Manu rit Ohio, as Midwest District Manager 

Pa., ha nnot ‘ al In 1938, Mr ndrews returned t 

the Nordstrom Valve Company as a 

ales engineer with headquarters in 

Cleveland. He has been Pittsburgh 

District Sales Manager for seven 


vears prior t is recent promotion 


POURED 


BELL & SPIGOT 
JOINTS 





Specify McWANE-PACIFIC 
CENTRIFUGAL PIPE 





FT . 
Cleanable Sight Glass 


For Sludge Lines 
Eliminates Necessity of Sampling Cocks 
403 
Process Engineers Inc., Los An 


ue les Calif... has developed the 
DeLavaud Cast Iron Pipe, in 18-foot lengths. Bells and spigots Process Cleanable Sight Glass that 


So, you like to pour your own joints! OK! Trench-poured 
joints have been a stand-by for close to two centuries, Many 
thousands of miles of cast iron pipe line with this old stand-by 


joint have long been in service. Specify McWane-Pacific Super 


are uniform, make better trench-poured joints. The pipe is makes it possible for the operator in 
a sewage plant to observe the charac 
teristics of sludge while being pumped 
write or wire, from the sedimentation tanks to the 


cigesters 

McWANE Cast Iron Pipe Company PACIFIC STATES Cast Iron Pipe Co. . 
The Process Sight Glass was de 

Birminghem, Ale. Prove, Uteh 
4 2 veloped to enable the operator to 
Pipe Sizes 2” thry 12” Pipe Sizes 2” thru 24 > 

pump the minimum amount of liquid 
with the sludge into the digester and 


strong, easy to cut and tap. For complete data and prices, 


sles Offices — + — + —— vies Offices 


consequently reduce the amount ot 
digester liquor returned to the sedi 


mentation tank 











If interested im equipment or literature mentioned above, mail a 
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6617 SNIDER PLAZA Telephone LO gan-1361 DALLAS 5, TEXAS 


SOUTHWESTERN NORCAM’S Revolulionany Sanitary Method 
cleans Sewer Lines... 


..- POSITIVELY! 
orm 2 


) 
S / x) 
«' 
, ¢. = 


Oo 6 
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EXPLANATION: 

The NORCAM Sanitary Cl ing Unit op between two hol ch 
the entire pipe section between. as shown in this diagram. 

(1) The NORCAM Cleaner (A) is propelled through the sewer main by a head of 
water in Manhole |. 

(2) The debris cleaned out by the NORCAM Cleaner is deposited in Manhole 2. 

(3) The pump (P) lifts the debris trom Manhole 2 into tank (T) through suction line (C). 
The 2.000-gallon tank batfles out the debris (R) and returns the clean effluent to the out- 
fall line through line (L). 

(4) When the NORCAM Cleaner has completed its run through the main. and all 
debris has been removed. the tank containing the debris is hauled away and dumped. 

No mess or refuse is ever placed on the street! 


TOE 


NED! 
POSITIVELY CLEA Anadarko. OklenOre TERN NOR: 


949, SOUTHW é 
Abilene. Texas Abi- In November, | pay 
CAM was called to A! CAM was called to ms 
ing up. en SOUTHWE f sewer mains, consisting sand feet of 10" sewer mains. 
SOUTHWEST. lene to clean | 4, + 6" pipe. The lines were thor- an emergency stat 
this line, and almost entirely ti ely dean, and — td cleaning these weer ~ 
ly and positively ©" ithout any deme RCAM proved © money 
on a carrying ape dent troublemakers — and how the city could save 
lines. These "nes 








¥ 











Also POSITIVELY CLEANED: Manhattan, Kansas; 
Memphis, Lubbock and Wichita Falls, Texas; New SOUTHWESTERN Norcam | MAIN Cleon 


Orleans, Louisiana and many others. . 








the glass 


working 
e unit can be 
suction or dis 


“  Permutit Appoints 
Clyde Poore 
Permut) mpany \ York 
cantment 


nt Sales 


located 





WACHS SAFETY 
VAULT COVERS 


For Valve, Meter, Transformer 
and District Governor Vaults 


Pe SFEATURES 


quickly raise cover with ease and without danger 





»t drop into vault or slam to cause injury of damage 

over can be opened from the inside of the vault by one man—an added safety 
feature 
Positive, tamper proof lock that cannot be opened unless bey is used 
Open cover stands in upright position indicating thet manhole is open 
Unobstructed 30° square opening gives ample room for installation and servicing 
heavy equipment 
Heavy duty for heavy trafic—cast iron frame and ribbed steel cover both me 
hined for accurate fit to eliminate rattle 


Moisture resistant, heavy cast Gee! levers and linkage with sta nless steel pins in 
Oilite” permanent oiled bronze bushings for long trouble-free service 


Complete counterbalance structure protrudes less then 6° from the wall 





WACHS NATIONAL 
PIPE SAWS 


Make Fast And Accurate Cuts 
on 10” to 48” Cast Iron 
And Steel Mains 


FEATURES 


Minimum Pipe Line down time 

Cuts under water in flooded ditches 

No broken pipe, milled out 

Thor-Air Powered, no flames near pipe 

Set-up time about 15 minutes 

Portable—weighs 315 Ibs 

Two men can carry and set up unit 

Small excavation—only 16" clearance needed 
16" cleorance One machine cuts all pipe sizes from 10" to 48 

betwees 24° moins 
Only two adjustments necessary for size changes 


Cuts 24° pipe in 24 minutes—36" pipe in 36 minutes, etc 





Write today for descriptive folder and engineering 
data on this new lebor saving sew. 


le 
be” 
AE: 


a 


THE E. H. WACHS COMPANY 





at 831 E. Morehead Street, Charlotte 
3; N¢ 

In his new capacity, Mr. Poore will 
work with Norman D. Doane, Sales 
Engineer, in the sales and service of 
Permutit Industrial Water Condition 
ing Equipment 

Born in Middleboro, Kentucky, he 


received his bachelor’s degree in 


Chemistry from Guilford College, 
North Caroli 
~_>— 


Automatic Program Controller 
for Chlorinizers 
404 

Builders-Providence, Inc., Provi 
dence, R. |., has announced the avail 
ability of the AP \utomatic Pro 
gram Controller which is a simple and 
accurate device for controlling the 
feed of chlorine at predetermined 
rates for predetermined periods in 
identical cycles to meet variations in 
chlorine demand as they may occur 

The Program Controller consists of 
a simple, cam-operated pressure valve 
so arranged as to transmit varying 
pressures to the lower diaphragm pres 
sure chamber of the chlorine control 
valve in a Chlorinizer. The cams are 
interchangeable with ease to meet the 
many variables encountered in chlo 
rine demand and dosage 

Features of the Controller are pos 
itive and accurate control, pneumatic 
or water operation, ease of installa 
tion, unlimited variety of programs, 
simplicity of operation, and long 
trouble-free service. All of the major 
elements in the Program Controller 
are self-contained in a dust-proof case 
for panel, wall or floor stand mount 


me 


~~ 
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New Approach To Orifice 
Metering 


Fischer & Porter V/A Cell 
| Measures By-Pass Flow Rather 
| Than Static Head 
405 
Fischer & Porter Company, Hat 
boro, Pa., introduces an entirely new 
tne Ce 


2 


Warer & Sewace Works, April, 1952 = If interested in equipment or literature mentioned above, mail a 
Reader Service Card with your name, address, and item key number. 





LOOKING FOR 
IMPROVED 


COAGULATION 
2 


FREE INFORMATION ON REQUEST 


FROM THE 


TENNESSEE gMMC@ CORPORATION | 


J 


ON FERRI-FLOC, THE NEW ‘FERRIC 
IRON COAGULANT. FREE 35 PAGE 
BOOK ON WATER AND SEWAGE 


TREATMENT WITH... 


FERRI-FLOC 














FILER & STOWELL SLUICE GATES 


are built to stand long trouble free service. Amply proportioned for 
all stresses of shipment, erection and operation. They may be obtained 
with manual, hydraulic cylinder or motor operating controls. 


THE FILER & STOWELL COMPANY 


MILWAUKEE 7, WISC. 
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Working Parts of V/A Flow Indicating Cell 
and Transmitter to Recording Instruments 


if the \ \ 

i meter whose 

i tapered tube 

i balanced fol 

magneticall linked to the 

pneumatic unit for trans 

neasurement to re 

motely-located recorders, indicators, 

totalizers. ratio controllers or othet 
receiving mstruments 

In operation, the cell is connected 

the orifice plate in line with 

ce-metering procedures. It 

an han pressure differentials up 

to 1400 in. of water column. The pres 

sure differential causes a fraction ot 

the ww to pass through the lead lines, 

range tube, and variable-area flow 

meter The carefully-balanced float, 

riding freely in its tapered tube, is 


t height determined by 


supported 1 re 
the flow. The float, completely free of 


s 


mechanical linkage and attachments, 
carries two small alnico magnets which 
couple it to the yoke of the follower 
ire without the need for pressure 
seals, bearings, or bellows. The pneu 
matic transmitter translates the post 
n of the arm into air pressure and 
sends this signal, linear with flow, to 

1 receiver mstrument 
By changing range tubes at the 
gh-pressure tap, the differential 
ve of the V/A Cell can be varied 
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Multiple Hearth sal 
Sewage Sludge Dryer-Incinerators Sludge-Refuse Dryer-Incinerators ~ 


I. Dependable . « « Designed by engineers with wide experience in incineration. “Down time” 
reduced to a minimum. Performance records of Nichols incineration equip- 


= ment show instances of over 300 continuous days of operation before @ shut 


s 


down for minor mointenance. 
ra Low Cost - « « Compectness of Nichols design results in low cost plants. Mechenical stoking 
4. Flexible + « » Both the Nichols Multiple Hearth Incinerator and the Duoheerth Dryer-incin- 
eretor ore engineered to allow diversification of incinerator product. The 
Multiple Hearth burns sludge to a sterile ash or dries it for use as a fertilizer. 
medium sized cities by disposing of o variety of waste materials, in addition 

to sludge. 
5. Efficient - « Incineration cost dete compiled over the yeoers prove the efficiency of 


feature eliminates high lebor costs. 

3 Simple Nichols basic incinerator design is simple, economical, easy te operate ond 
maintain. 
The Duchearth meets the requirements of industria! plants and small and 
Nichols Incineration Equipment. 


We invite your inquiries 


Nichols Engineering & Research Corporation 
70 Pine Street, New York 5, N. Y. 


1920 N. Meridian St., Indianapolis 2, ind 40 S. Les Robles Ave., Pesedene |, Calif. sears 
1477 Sherbrooke St. W., Montreal! 25, Canade Sern 





DIXIE TANK AND BRIDGE CO. 


3523 LAMAR AVE. P. O. BOX 14 
MEMPHIS 1, TENNESSEE 


Complete Service for Elevated Water Tanks— 
Nation Wide Service—33 Years Experience 


KEEP THE SAFETY FACTOR IN 
YOUR TANK THE DIXIE WAY 


By welding seams, pits and rivets which gives a 
riveted tank 15% more Safety Factor than it had 
when built. No rivets removed, water supply main- 
tained while work is in progress. On completely re- 
conditioned jobs, the painting is guaranteed for 
three years, repairs guaranteed for ten years, pro- 
vided the tank is painted every three years by Dixie 
Tank and Bridge Company, making all adjust- 
ments, if any, without additional cost. 


— 
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Write Us for Free Copy of Publication 


SOUND PRINCIPLES OF WATER TANK MAINTE- 
NANCE and TANK TALK, by W. A. RILEY 


Dixie’s Nation Wide Service Satisfies 


COPYRIGHT 1951 


THE LARGEST ORGANIZATION OF ITS KIND GIVING 
THE SILENT WATCHMAN SAFE MAINTENANCE AT LOW COST 
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Water & SEWAGE 


Widnes 
5” to 30” 
Sizes: 2” to 12” 

Lowers Initial Cost 
Minimizes shut downs and 
shut down time 

Reduces installation time 
required 
Requires less excavating 
for installation 

Gives higher percentage 
of complete shut-offs 

on the first try — 

under pressure. 


SMITH-BLAIR, INC. 

Main Office and Factory 

535 Railroad Ave 

Sevth Sen Francisco, California 
BRANCH 

8241 Phiox Si, Downey, Colif 
DISTRIBUTORS IN PRINCIPAL CITIES 


Works, Apr 





Full Circle 
CLAMP COUPLINGS 


* For PERMANENTLY 
repairing broken 
or cracked pipe 


By utilizing the fexibility, dur 
ability and strength of copper 
the Smith 
Blair Full Circle Clamp Coupling 


or stainless steel 
has proved itseif to be a revolu 
tionory repair unit. It is fast 
becoming the stondard method 
of repair for the woter works 
throughout the United Stotes 
and Canada. it 
repair unit for ony type of pipe 


$ o permanent 


COPPER. ARMORED 
GASKET 


TAPERED SEALING LIP 


—__— PIPE 


eluminates 


Design 


or 


MANUFACTURERS 


SEND FOR CATALOGUE 

DESCRIGING SMITH-BLAIR PRODUCTS 
P.O. Box 666 

NAME 


POSITION 


ADORESS 


interested 


= | 


OcK B8INGS ’ 


WATER 


rive 


in equipment or 
Reader Service Card with your name, address, and item key number. 


mounted at the orifice flange or up to 
0) feet from the orifice flange 
The V/A Cell is also available with 
the Fischer & Porter Rotatronic ele 
tric transmitter and/or electric alarm 
switch 
—_— 














Badger Meter 

Loses President 

W. Wright, for twenty 
three vears president of Badger Meter 
Manufacturing Co. of Milwaukee, 
Wis. 1 l4th 
the was 
o@ 


Charles 


| ebruary 
ittack. He 


issed away on 


victim of a heart 
years old 


Mr. Wright, 


ed with Badger 


who had been connect 
Meter Co 1924, 
became president in 1929, and chait 
of the | He 
native of Alexandria, Va., and 
attended Georgetown University. He 
served in the U.S. Navy during World 
War I. Prior to his connection with 
Badger Meter Co., for ten vears he 
was with the A. O. Smith Corp., of 
Milwaukee 

Mr. Wright was a director of the 
Lindemann and Haverson Co., a mem 
ber of the Milwaukee Club, Milwau 
kee Country Club, Univ. Club, and the 
Phi Alpha Delta Fraternity 

From 1942 until 1945 he operated 
a basement in his home 
which was managed by Mrs. Wright 
whose friends were the workers. The 
Wright's basement shop produced 
small machined parts for aerial and 
depth bombs and airplanes, turning 
out 92,000 pieces weekly under con- 
tract with the armed forces procure 
ment departments 
Mrs. Wright, daughter of 
A. O. Smith, Mr. Wright 
leaves a daughter and three 
James ©., William C., and David L 
It is probable that one of his sons, 
James ©. Wright, will succeed his 
father as Badger’s new president 


since 


man ward subsequently 


Was a 


enterprise 


Besides 
the late 


sons, 


-———Se 


| Throttling Control Valves 


406 
Conoflow Corporation, Philadel 
phia, Pa., and Paul Valve Corp., have 
collaborated in the development ofa 
of throttling control 
m page 136A) 


complete line 


niinu 


literature mentioned above, mail a 





FOR TURBIDITY MEASUREMENTS, 
SULFATE DETERMINATIONS, AND 
SPECIAL APPLICATIONS 


Modern in design and oper- 
ating principle, the Hellige Tur- 
bidimeter does not require 
standard suspensions or long 
cumbersome tubes. Accurate 
readings can be made rapidly 
by those without technical 
training. 

Precise determinations are 
performed in the ranges of zero § 
to 150 p.p.m. SiO2 and zero to & 
100 p.p.m. SO«. Higher values | 
are determined by diluting the 
specimen. 


Send for Catalog No. 


CENTRIFUGAL BLOWERS 


DEPENDABLE — no gears, valves or similar wearing parts 
Operate 24 hours a day, for years without adjustment 
or replacement of parts 

ECONOMICAL — Power input varies with volume of air 
required. Retain original efficiency indefinitely - 
deliver full rated capacity continually 


ALL CAPACITIES UP TO 10,000 C.F. M. AND 
VARIOUS AIR PRESSURES UP TO 8 LBS. 
Write for Bunetin A-650 


“HOFFMAN: 








} 
for oc and get 
;@ 
FLOORING Spe 4 CLEAN 
WALKWAYS pry 
STAIRWAYS | R V | N G SAFE 
DRAIN GRATES SMOOTH 


in GRATING TRACTIVE 


WATER DURABLE 
end and VENTILATING 
SEWAGE TR f A D S ECONOMICAL 


SURFACES 


sevens ALUMINUM GRATING-FLOORING BETWEEN wAcuines in POWER 
NO BLOWER BUILDING OF SEWERAGE DISPOSAL PLAN 


IRVING SUBWAY GRATING CO., INC. 


. LONG iSLAN TY s 
AKLAN A 








JOINT 
LEAKAGE 


Use 


CARSON 
CLAMPS 


With Pearlitic C.!. Bolts for Cast Iron 
Pipe and Fittings. 


Write for Prices 


H. Y. Carson Company 


1221 Pinson St. Birmingham, Ala. 
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ASTID 
"Surface-Hung" 


MANHOLE 
ROLLER 


It's New! 
Revolutionary! 


° Operates at any angle of 
circle without moving ma 
chine. Adjust platform only 


woOrRKS 

LOOSE 

BRICK 
MANHOLES 


@ Installs in a fraction of 
the time of ordinary jacks 


No holes to chisel in bricks 

° Hangs im manholes FITS ANY 

too narrow for pres SIZE 

ent jacks MANHOLE 
® No rebuildis r of 

m inhole Ss necessary 

Operates in “loose LESS SNUB 
! rit k F manhole s NO BIND 


® Less snub on roller elimi 
nates cable bind. Bucket 
. = . Hera 
PATENTS APPLIED FOR 


FLEXIBLE” 


SEWER-ROD EQUIPMENT CO. 
9055 VENICE BOULEVARD, LOS ANGELES 34, CALIF. 
41 Greenway St. — Hamden 14, Conn 66 Kiniry Drive — Rochester 9, New York 
147 Wiltside Terrace — irvington, W_) 79 Cerdan Avenue — Roslindale 31. Mass. 
P.O. Bex 465 — Memphis, Tennessee 801 E. Excelsior Bivd. — Hopkins, Mine. 
1115 Delaware Ave. — Fort Pierce, Fla. 3786 Ourange St.— Les Angeles 34, Calif. 
141 W. leckson Bivd. ~ Chicago, @ 4455 $.E. 24th Street — Portiand, Oregon 
200 Magee Bidg — Pittsburgh. Pean Francis Rankin — Montreal & Toronto, Can. 
351 West Jefferson Bivd. — Dallas, Texas 


AMERICA’S LARGEST MANUFACTURER 
OF PIPE CLEANING TOOLS AND EQUIPMENT 


passe S casieT 


Water & Sewace Works, Ay 


, 


U. S. Motors to Build 


$3,500, lant 


: electrical M 


reintorced 
" 


l be land 
ne tre pical 


gs ot the new 
overed area of 
provision for 


rea to 700 


Wolmanized Wood for 
Sewage Plants 


407 
American Lumber & Treating Co.., 
Chicago, Ill., has announced that Wol 
manized lumber is now being used in 


onstruction of roof decks for di 


i. s If interested in equipment or literature mentioned above, mail a 
Reader Service Card with your name, address, and item key number. 








KLETT SUMMERSON 
ELECTRIC PHOTOMETER 


Adaptable for Use in Water 
Analysis 


Can be used for any determination 
in which color turbidity can be de- 
veloped in proportion to substance to 
be determined. 


KLETT MANUFACTURING CO. 


179 EAST 87th STREET © NEW YORK 28, N.Y. 











GEOPHONE* 


Does Away With Costly, Old-Fashioned 
Methods of Locating Leaks! 


* MONEY-SAVING 
* ACCURATE 
* FAST 


® The Globe Geophone sci 
entifically and accurately lo- 
cates water and steam leaks 
There's no costly, time-con 
suming excavation when a 
Geophone is used. A com- 
pect and sensitive instrument 
operating on the principles 
of the seismograph and steth- 
oscope, the Geophore picks 
up and detects, even when 
50 to 75 ft. away, the vibra- 
tions of the pipe break, and 
locetes it accurately within a 
few minutes 

The Geophone is indispen 
sable for Water Departments 
and Industrial Plants. Used 
also with spectacular results 
in mining, ofl and termite 
fields 


Pipe Phones $3.70 


(Aquaphone) 





yee 2 if 


| 





Complete Geophone outfit consists 
of connecting tubes, two Geophone 


discs, headpiece and heavy 
leather-covered carrying 5 
case with shoulder strap 


Globe Phone ms 


re pe 


Reg stered tote: Pote 


Se MASS. 
oO 


Corp. 


Since 1918 











ART CONCRETE 


VALVE AND METER BOXES 


W hate 
Wwe 
three 


more 


and engines 


rks fers st site to meet ye 


are Art Concrete 
r needs. Shown here are but 

e any styles « ses available Experience gained during 
than fort are o padership in the fleld, our technical knowledge 


te you upon request 


r valve and meter box requirements 


ring service re a able 


This style of meter 
mh a wide range of sizes 
s" to 8 

reed concrete 


meters and 
vers available Extension sections 


me had for extra depth 


Write fer catalog show 
tng the comptete line of 


a 


GATE VALVE BOXES These extensible 
traffic valve boxes are designed for use in 
locations that are subject to constant vehicle 
traffic. They may be used with any metaliic 
or non metallic pipe as a sleeve 
or non-metallic pipe as a sleeve 


Arr Concrete Works 


rt Conerete Meter 


Boxes and Vaive Boxes 


Nine Factories 
te Serve You 


BEST DEFENSE AGAINST CORROSION 


Start with 


“the no-prep vinyl primer” 
@ minimizes surface preparation 

brushes easily—sprays beautifully 

dries hard in 5-15 minutes 

covers up to 500-600 sq. ft./gal. 

goes under any type finish 


adheres to wet or dry rusted steel, to wood, to concrete, 
or to previously painted surfaces. 


easily applied by brush or spray 

fast drying and non-oxiding 

fully flexible and chip-resistant 
non-flammable when dry 

easy to clean and long lasting 

resists fumes and spillage of acid, alka- 
lies, oils, greases and water. 


Write for full details — ask for Bulletin 720! me 


U. S. STONEWARE Co. 
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the valve 
olutionized flow control 
uric Acid... 


HILLS-McCANNA 
Saunders Patent 
DIAPHRAGM 
VALVE 
with |-1 
PLASTIC 
DIAPHRAGM 


ic acid up to 66° Bé can now be valved without leak- 
pping or sticking . . . with Hills-McCanna Diaphragm 
quipped with the new L-1 plastic diaphragms. This 
elopment combines the tried and proved Saunders Pat- 
clamp principle with a diaphragm of a special type of 
at is particularly resistant to concentrated sulphuric acid. 


cCanna Diaphragm Valves with L-]1 diaphragms are 
for temperatures up to 125° F. and pressures up to 100 
from %” thru 4” are available, handwheel operated, 
ning (lever operated) and sliding stem models. Choice 
50 body materials or linings including cast iron, cast 
imet or glass lined. 


re is available describing Hills-McCanna Valves with 
their use for acid and other services. Write for your 
lining the nature of your application. HILLS-McCANNA 
Y, 2357 W. Nelson St., Chicago 18, Ill. 


tive illustrated in cut-a-way above is the Hills-McCanna 
600 semi-sealed bonnet acid valve with L-1 plastic dia- 
and tell-tale travel stop indicator. Valves of this type 
furnished where particularly rigid safety precautions 
taken. 


HILLS-MCCANNA CO. 
saunders 


diaphragm valves 
Also manufacturers of — Proportioning Pumps 
Force-Feed Lubricators « Magnesium Alloy Castings 
1962 
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ntinued from page 136A 

lution of Wolman preservative salts 
First the lumber is placed in a steel 
cylinder and the door to the cylinder 

bolted shut. A vacuum of 24 inches 
mercury is pulled in the cylinder to 
the »f the wood and in 
crease to treatment. As 
the vacuum is held, a solution of the 
Wolman 140°F. is ad 
mitted to the cylinder. When the 
ylinder is full of solution the vacuum 
s broken and a pressure of 150 p.s.i 
The pressure ts then held 
solution is forced deeply 
wood. This treatment is said 
otection rot and 


surtace ¢ 
receptivity 


cr 


salts heated to 


is applied 
lwhile the 
into the 
to assure pr 


decay 


inst 


ap. 


—>— 


——— 
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Purdie Receives 40 Year 

Service Award 

lers Iron Foundry, Providence, 
announced that David ] 
and District 


Buile 
i, Bs 
Purdie, Sales Engineer 
Manager of the New York Branch 
Office for Builders-Providence, Inc., 
mega Machine Co. and Propor 
Inc., completed his 40th con 
| secutive vear of service last year. Mr 
| Purdie received recognition and honor 
at the annual Award 
H nner m Provid ence Also honored 
} 


has 





thoneer;rs, 


ifor this service 


iT pn ars service was Henry Zog 


ho, Assistant the 


vundry 


Su perintendent of 
$a 
|G. E. Offers New Line of 


| ‘Fractional Horsepower 


|Motors 
| 408 

| General Electric Company, 
jnectady, N.Y., has announced 
of fractional horsepower motors 


Sche- 
a new 
line 
|embodying an entirely new concept of 
| motor design and manufacture 

| Designated as “Form G,” the new 
motors are the result of nearly a 
decade of developmental engineering 
and incorporate many 
and advanced de- 


land research, ; 
different 
|sign features 
According to G-E engineers who 
iworked on the project the Form G 
| 
| 
1} 


radically 


motor weighs is much as 51 per cent 
ess per horsepower than the models 
aces and is considerably smaller 

At the same time, its versa 


of application has been broad 


it re pli 
im size 


tility 


If interested im equipment or literature mentioned above, mail a 
Reader Service Card with your name, address, and item key number. 





CP 


K 


split capacitor Bu ni 

fully with NEMA specific: 

motors will be offered 

range ot standard 
, , 


speeds, voltag und tr 


Yeomans Grows into 
New Factory 
Yeomans Brothe 
cago, Ill., has started 
a new and modern one 
with 92,000 square feet of floor space, 
in Melrose Park, I 
It is anticipated that the new fac 
tory will be ready for occupancy in 
the fall of 1952 


Leaks Below Grade in 
30 Seconds Without Removing 
Hydrostatic Pressure 

409 

Dasco Company, Inc., Baltimore 
Md., has developed a new product 
“Dasquik” that ts said to stop direct 
leaks with up to 40 psi in 30 seconds 
without removing the hydrostatic 
pressure. 

According to the company, this 
product was developed after many 
vears of laboratory and field testing 
and has now been accepted and is in 
use by the U. S. Army, Air Force 
Navy, Water Departments and Publi 
Utilities 

“Dasquik” is an extremely fast 
setting purple liquid that has been de 


If interested in equipment or literature mentioned above, mail a | 


Ouit worrying 


about lost production 


mid  Y 
( 


something!’ , 


Right now is the time to act! Take steps 
toward preventing costly production delays 
in the future. Specify corrosion-resistant 
saran lined steel pipe! You'll find, as have 
many of the country’s leading manufacturers, 
that this remarkable pipe means dependable 
long term operation at @ minimum main 
tenance cost. Saran’s unusual resistance to 
most chemicals and solvents plays an im 
portant part in the reduction of shutdowns 
and lost production. Another noteworthy 
advantage is its ease of field fabrication in 
volving NO costly delays with special tools 
or handling. 

These advantages are all important to you, 
so “quit worrying and do something.” For 
detailed information mail this coupon to The 
Saran Lined Pipe Co. 

Saran Lined Steel pipe is manufactured by 
The Dow Chemical Company. 


Ovstribwted by 


Saran Lined Pipe Company 


2415 BURDETTE AVE. + FERNDALE, MICHIGAN 
© Pittsburgh « Tube 

Portiand « indianapols 

* Denver © Los Angeles 

Cherleston, S.C. © Toronto 


Reader Service Card with your name, address, and item key number. 


PRODUCTION CHART 


send today! 


Please send me a copy of your 
catalog on Saran Lined Pipe, 
Valves and Fittings. 


COMPANY 


ADDKESS 
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V herever 
WASTE 
WATER 


creales 
COAL — 120° diameter Hardinge Clarifier tor removing 60 tons 
per hour of solids trom coal breaker waste water 


ad 


problem 


HARDINGE 
CLARIFIERS 


or LIME..Twe 32’ diameter by 15’ deep Hardinge Thickeners 
reclaiming calcium carbonate for lime production from clari 
fier underflow in a woater-treating plant 


THICKENERS = 


Can 


solve it 


Hardinge has installed 
waste water treating or re 
claiming equipment tor the 
following industrial oper 
ations 


COAL 


PAPER FLUE DUST A 110° diameter, center-pier Hardinge Clarifier 
recovering 50 tons per day of usable solids trom blast fur 
OIL nace flue waste water in a steel plant 


GLASS 
LIME 
STONE 
SAND 
FLUE DUST 
CARBON BLACK 
MEAT PACKING 
RUBBER 
DOMESTIC SEWAGE 


Write tor Bulletin 
PAPER 30° diameter Hardinge Thickener recovering 2 to 2", 
35.C.158 ibs. of fiber and filler per 1.000 gallons of paper plant waste 


water 


sf - Sa. «ep 


2 eee oe. Vv, Bee ey ae Ee 


YORK, PENNSYLVANIA— 240 Arch St. Main Office and Works 


NEW YORK 17 © SAN FRANCISCO II @ CHICAGO 6 @ HIBBING. MINN. @ TORONTO 1 
122 E. 42nd St. 24 California St. 205 W. Wacker Dr. 2016 First Ave. 200 Bay St. 


loped for extreme pressure leaks. It 

in imitial setting time of 15 sec 

and a final setting time of 30 

when muxed with fresh plam 

vent. It is stated that it 

» leaks against pressure with 

out removing the pressure and can be 

applied by unskilled labor without 

fear of recurrence 

\ccording to the manufacturer 

Dasquik” does not contain Calcium 

Chloride, Ammonium Sterates, Metal 

les, Silicones W aterglas or other 
water-proofing agents of this type 


—_ 


Dravo Appoints Beidler 
Drave Corporation, Pittsburgh, 
a.. at a meeting of the corporation's 
Board of Directors, appointed John 
Kk. Beidler General Manager of the 
Machinery Division 
He was also elected a director and 
a Vie President of Dravo-Dovyle 
Company, a subsidiary. In taking 
over general managership of the 
Machinery Division, Mr. Beidler fills 
a vacancy created by the death earlier 
this vear i Walter I’ Berg 
Mr. Beidler jomed Dravo ¢ orpor 
1 in 1935, a vear after his gradu 
igh University. His 
s sales engineer for 
Drave mdustrial heating equipment 
n the Chicago area. Later he became 
Purchasing Agent of the Machinery 
Division and in January, 1950 was 
mamed Assistant General Manager of 
that division 


=> 


= ] 


Armstrong Joins Builders 
on West Coast 
Builders-Providence, Inc., and 
(mega Machine Co Providence, 
K. 1., have announced the appoint 
ment of Luther W Armstrong as 
Service wit for the states of 
()regon and Washington, and the 


Water & Sewack Works, April, 1952 BP lf interested in equipment or literature mentioned above, mail a 
Reader Service Card with your name, address, and item key number. 





BETTER BE SAFE THAN SORRY 
WHEN YOU'RE MOVING GAS OR AIR 


Battery of four 3-Stage Centrifugel 
Blowers in metropolitan sewage 
treatment plent. Capacity ef each, 
15,000 cfm 


You can't afford to take chances when the successful operation of a 
sewage treatment plant depends upon maintained performance of blowers 
or gas pumps. So, we suggest that you check carefully the above factors 
before you make your final decision. 

If you are faced with a choice between Centrifugals or Rotary Positives, 

7 aye : remember that only Roots-Connersville makes both types. From our 

Variable Speed Units exclusive dual-ability line, with capacities from 100 efm to 100,000 efm 
or higher, at moderate pressures, most buyers can find a unit closely 
matched to their specie needs. 

We'd like to remind you, too, that for almost a century we've built only 
blowers and related equipment. Our products have a long, happy record 
for outstanding, reliable, economical performance in large and small 
sewage treatment plants and waterworks. Our vast reservoir of experience 


is at your service, to meet any problem of handling gas or air. 


ROOTS-CONNERSVILLE BLOWER CORPORATION 


524 Mount Avenue, Connersville, Indiana 


Josam Completes New Office 
Building 
losam Manufacturing 
Michigan City, Ind., has 
Water & Sewace Works, April, 1952 











SINCE 1885 


GRUENDLER 


the choice 
again in 


1951 


Gainetville 
Dison, Californie 
Les Angeles, Calif 
Calif 


California 


Senta Rose 
Lompoc 
George AFB, Calif 
Mass 
Aurora, Illinois 
Dallas 


Harlingen 


Somerville 


Texas 
Texas 
Alesandria, Minnesota 
Yonkers, New York 
Oregon 


Wyoming 


Portland 
Cheyenne 


Stanton, Virginia 


Vermont 


Burlington 


GRUENDLER 


SEW ACE—CARBACE 
SHREDDERS 


Disintegrate the waste 
for continuous flow! 


Bullet ( 10 ma lon request 


GRUENDLER 


Crusher & Pulverizer Co. 


Plant and Executive Office 


2918 North Market 
St. Louis 6, Mo. 











Water & Sewace Works, April 


thee ik 
. is acl 


Miro LON 
ire cent 
cM 

sine 


im 


ee 


np Co., Ell 
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service in 
the coupling’s 
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up of three 


of the mate 


rotection tor 


on, 2) steel 


M-SCOPE Pipe Finder 
LIGHTWEIGHT MODEL 


One Man Operation 





HIGHLY 
EFFICIENT 


IMMEDIATE 
SHIPMENT 


Catalog 
No. 256, 
On Request 


JOSEPH G. POLLARD CO., INC. 


Pipe Line Equipment 


New Hyde Park New York 


= 


Reader Service Card with 


MACHIN 
B “ 


BALANCED 
Formula .. 


_ gives you 
|UNIFORMITY 


BOND-O Self Caulking Compound 
is an accurately formulated, pre- 
cisely controlled homogenized com- 
pound for joining cast-iron bell and 
spigot water pipe 


Blended by a unique machine mix- 
ing process, BOND-O provides for 
poured, trouble-free joints 
of absolute uniformity in tight- 
bonding and 
strength 


easily 


ness, characteristics 


Hundreds of thousands of perfect 
in countless miles of water 
mains laid in over 600 American 
municipal systems and il foreign 
countries, testify to the reliable per- 
formance and economy of BOND-O 
joints 


sea ls, 


No failure of a BOND-O joint has 
ever been reported! 





jointing compound 
NORTHROP & COMPANY, INC. 


SPRING VALLEY NEW YORK 





If interested in equipment or literature mentioned above, mail a 


your name, address, and item key number. 





wit precision 





placed eccentric t 
a complete 
Se thter 
ite sve Ss tignte 
outer shell made of 
orrosior#r resistant 
when required, with zinc c 
ers, bolts and nuts 


—>>— 


McEinstein admits his 
METER SHORT-FORM is a Flop! 


Cable for P +i No matter how cute a formula an 
ory Aaa Ral sage inventive genius may develop to 


and Hydraulic Control correct meter readings to what they 
Circuits would have been if the meter had 
412 been set in the position specified, 
Bailey Meter Co., Clev d ; he eventually comes to the con- 
as developed a new flexible, pro clusion that it doesn’t pay to install 
ed multi-tube transmissiot t a water meter sideways in a vertical 
pneumatic and hydraulic c t water line. He should have used a 
cuits Ford Copperhorn in the first place 
Called Armortube Cable iad and kept his meter on the level . . . 
up ol ; inch ©. D. aluminum « and it doesn’t take a cost account- I] . 
copper tubing gathered NV cot ant or a time-study specialist to hs @ cinch with 
tinuous spiral simular t Constru it. Write today for full a Copperhorn/ 


prov e 
1 
information. 


_ 


tion of rope. A tub 
wrapped in water-rey 
tape ; then encased 
resistant. galvanized ste i THE FORD METER BOX COMPANY, INC. 
that used for BX electrical iI 
(Available in bundles ot : 

12 tubes. Armortube able is capable 

of transmitting hydraulic control 

pressures as high as 3000 psig. and 

all ranges of pneumatic control 

pressures. Connections and take-offs 

mave be made in standard electrical 


junction boxe Ss. Star 


Poe |!’ a OPERATORS 
| "B PORTABLE 


FOR STANDS & 
Chicago Bridge & Iron Co ‘ 

cagt Ill.. has announced the appoi U NDE R G RO UN D 
ment of Marvin G. Mitchell as af GATES—MOTOR 
ager of a : TRUCK MOUNTED 
Sales office. located at S/ rsvti ‘ 
Mr. Mitchell will be assisted by PAYNE DEAN & CO 
Hoerner and B. S. Tenkir ontr CLINTON, CONN 


— 


Chicago Bridge & Iron 
Appoints Mitchell 


ing Engineers 


If interested in equipment or literature mentioned above, mail a 3 Water & Sewace Works, April, 1952 
Reader Service Card with your name, address, and item key number. 








SAA 


SYNTRON 


“Weigh-Fiow 





Gravimetric Feeders (22°...) ofan htt 


provide 
Accurate Control 
in the 
Continuous Feeding 
of Bulk Materials 
at a Constant Weight " 


Smooth out those “Surges” in your Production Chart 


Gra e Feeder “ 


Write Tedey for FREE Illustrated Folder 


SYNTRON COMPANY 


Lexington Avenue Homer City 





This outstanding result is produced with N-Sol (Activated Silica 
as coagulating aid. Paper mill wastes are clarified so they 

can be re-used or discharged directly into streams. In addition, 
recovery of fiber, filler and other chemicals saves money 


N-Sol (Activated Silica) is economical to use . . . prepared in the mill 
from N* Silicate of Soda and a reactant such as chlorine, 

alum, ammonium sulfate, sodium bicarbonate. Samples of ‘“‘N’’ and 
directions for jar tests for raw water 

and wastes on request 


PHILADELPHIA QUARTZ COMPANY 
Manufacturers of Soluble Silicates 
1166 Public Ledger Bidg., Philedeiphic 6, Pe. 


Mr. Mitchell started with Chicago 
Bridge and Iron Co. on June 19th 
1939. He worked in ther drafting 

oms, shop and tie department 

l Sales ce 


irtinent ! pt 1044 He 


ilsa offices 
gia, Mr. Mitchell 
graduated tre orgia Institute of 
fechnology with a Bachelor of Sci 
ence degree in ivil Engineering 


10390 


SILICOME BASE 














Silicone-Base 
Waterproofing Compound 
413 
Speco In (Cleveland hio, has 
imnounced lam-Tite,” a new sili 
cone-base water re pellent tor exterior} 
isenry surtaces 
to the manufacturer 
“Dam-T1 s a completely colorless 
liquid which penetrates masonry sur 
faces up to os of an inch waterproot 
ing the pore walls without plugging 
them or preventing air passage. It can 
he sprayed or brushed on brick, con 
crete, stucco, stone, unglazed tile ot 
asbestos shingle surfaces 
Because of its water repellency 
Dam-Tite” keeps damaging moisture 
from reaching imterior walls and at 
he same time prevents exterior chip 
ing, cracking and frost damage. It 
is also reputed to prevent oxidation 
with its resulting unsightly efflor 
escence 
———_— 
Chicago Pump Moves Offices 
The Chicago Pump Company, Chi 
cago, Ill., has announced the removal 
of their Executive and General Offices 
! 622 | hversey Parkw iv, ( hicage ] :. 
itn _ 
The company also nou 1 that 


there would 


Water & Sewage Works, April, 1952 = If interested in equipment or literature mentioned above, mail a 
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Layne Well Water Svsten 
Wall Wells lPubular ‘ 
ells; Special Drilling ‘DAI C 

reens; Vertical Turbis \NUPA PP pr, 
Water Treatment and ot ‘J 
ened 


meer 
pine 


Literature & 


— 


on 
¢ ata = b * Proper Valve Lubrication 


46 


lis-Honevwe Regulat 


Pneumatic Ejectors einen” taiinin teiaianie Ei 
414 = Philadclahia Be tas inet nul 
idelphia, Ds Write Today for 66 Poge Cotaleg 


> Brothers ¢ shed a bulletin on Proper Valve 
. new W.S. DARLEY @CO., Chicage 12 


has just published Lubrication, Prerequisite to Good 


i 


‘ ng a Control. 
Shone Pneumatic E jectors. rhe | 


€ catalog descr 





ay 





e catalog presents co ete 


iat enidibeedeelit aed 6 2-iGs Game “aa wy pate al SERVICING 
| cy. ! FEDERAL 
STATE 
COUNTY 
MUNICIPAL 
i. 4 AND 


INDUSTRIAL WATER TOWERS 


SPEELMON ELEVATED 
: TANK — SERVICE 


Builders-Providence, Inc., Prova COMPLETE PAINTING AND REPAIR 
dence, R.L., has announced a new SERVICE 
bulletin on Filter Gauges, Mechan- 822 N. Court St. Rockford, ti. 


} 


ically Operated. This bulletin «le 


—— 
Water Supplies Catalog 


415 














There's 4 fortune | Every city, town, village where 
e sewer pipe, water or gas lines are 
buried under laid has buried thousands of dol 


lars in the ground 


® i i = 28 
ain treet | J | It's buried treasure easy to 
6 


locate but of value on/y if it has the 


proper crushing, beam shock and 


bursting strength properties 





Cast Iron Pipe serves for centuries 
Figures prove it so does the 


pipe itself! 


Available in sizes from 2 inches to 


84 inches 


Send f i 
55 LIBERTY STREET, NEW YORK 5, a 


and specifications 


Bell & Spigot Pipe + Flange Pipe + Mechanical Joint Pipe 





Flexible Joint Pipe + Short Body Bell & Spigot Specials 


WARREN PIPE CO. OF MASS. INC. 75 FEDERAL ST. BOSTON, MASS. 





95 Years of Continuous Service 


If interested in equipment or literature mentioned above, mail a | Water & Sewace Works, April, 1952 
Reader Service Card with your name, address, and item key number. 











FOR SALE 


Unused River Water 
Treatment Equipment 


1 Model 4%. 100 gear drive “Light 
mn” Tripod Mounted Mixer with mo 
tor, made by Mixime Equipment ¢ “mn 


pan 


1 Dorre Hy 


wit 


drotreator Type W 
appurtenances and mix ellaneous 


service, made by the Dorr Company 


1—-Manual Control 


Master Vacuun 
MMSV. « 


Feed 
Chiormator Type 


Solution 


all standard 
Wallace 


rated 


mmplete with 


acessories, made by and 


Tiernan Company, Incorpe 


Fairbanks-Morse Figure 6460 Verucal 


Mixed Flow Propeller 
Motors 


Type Pumps 


Iwo Stage, with 


2—WNo. 14 
2—WNo. 8 
1—Me. 12 
Nome 


sed 


of these items have ever been 


Other details turnmished upon 


application 


Write: Water & Sewage Works 
22 W. Maple St. 
Chicage 10. Ilinois 
Box 1083 











6 Reasons why 


WALKING BEAM 
FLOCULATION 


is now specified by 
water works engineers 


Eliminates troublesome underwater bearings. 
Eliminetes expensive dry well construction. 
All bearings accessible for inspection and 
lubrication 

Produces quick responsive floc formation. 
Lenger filter runs 

A seving in alum 


Having no underwoter bearings, Walking Beam 
Flocvichon equipment has been in continvous day 
ond night operation for over 5 years. No time out 
for repairs 

Write todey for Bulletm 4 onde t woter 


wification plants that heve gone modern 





| STUART corPorRATION 


S16 NM. CHARLES ST., BALTIMORE 1, MD. 


cessary 
rauges 
out 
these 

, water 
hrag mH 
\ tew 


lered m 


| ) i] 


4i8 

P a } a> 
ishe Pipe Line 
Data Manual which de 


ind | trates several ty 


( rie, 

mil 1 new 
Strainer 

oi pes 

ners for all purposes 

5 to 36 inches 

vortant 


Zurn 


develop 
s continu 
earch in fluid 
this illustrated 
nformation on the 
n selecting type 

i lor a specific ap 
the effect of flow rate, 


and the viscosity of 


ROTO- TROLS 


RF-2 


This 2-pump RF-2 Roto- 
Trol assures equal use 
and wear of both pumps 


ALTO. 
Each pump is operated 
TROL on alternate starting 


cycles. The RF-2 operates both pumps 
together, when required. RF-2 installe- 
tions give dependable service year 


WITH 


after year, with the minimum of atten 


tion 
Write for full dete 
WATER LEVEL CONTROLS DIVISION 


HEALY-RUFF COMPANY 


783 HAMPDEN AVE, ST. PAUL 4, MINN. 
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If interested in equipment or literature mentioned above, 
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| —not 


DEPENDABLE, 
CONVENIENT, 
ECONOMICAL 
JOINTING 


For Bell & Spigot Cast Iron 
WATER PIPE LINES 


Thiokol plasticized sul- 

phur base compound + 

Wafer form. No breaking 

up ingots; ne powder, 

dust or dirt + 50 Ib. fibre 
cartons * Quick melting. No caulking. Self 
sealing * Impervious to moisture so may be 
stored in the open + Unaffected by sulphur 
oxidizing bacteria * Applied with asbestos 
runner and “pouring gate” 


For Vitrified Bell & Spigot 
SEWER PIPE 
Asphalt base compound ¢ 
DUR (@] - Inert to acids, alkalis, 
water, sewage * Stays flex- 
SEAL ible at low temperatures 
to allow settling in line. 
WEDCETITE and DURO-SEAL are used 
by many municipalities under every kind 
of climatic condition. 

Write for illustrated literature + Look to us 
for expert help with your jointing problems. 


Efecteo CHEMlical’ 


ENGINEERING & MFG. CO. 
758-A Broad Street + Emmaus, Pa. 


WILKINSON 
LINE LOCATOR 


The original—the 
pace setter 


Built to 
QUALITY 


strict 
standards 


Choice 

of dis- 
criminating 
buyers 
everywhere 


Buy 
Satis- 


faction 


‘first 
cost’ 


facts first 


Locates all parts of 
your underground system 
WILKINSON PRODUCTS CO. 
3987 Chevy Chase Drive 
Pasadena 3, California 


mail a 
address, and item key number. 





Sewage Pumps 
419 
American Well Works, Aurora 
Ill., has available a bulletin on Sew- 
age Pumps. 
The bulletin covers both Horizon 
tal and Vertical type pumps. Exact 


given tor each 
he next ae | 


filled with capacity rating tables on 


specifications are 
I 


ages are 


these pumps 
these pumps giving the Total Dy 
namic Head in Feet of Water 
RPM’s, and the Capacity of U.S 
Gallons per Minute 
Mechanical drawings of the pumps 
nd accutpanvine charts. civine ANOTHER CEMENT GUN CO. PRE-STRESSED WATER TANK 
} accompa! , Lz giving 
complete dimensions complete the We built the above pre-stressed estimates for your consideration 
bulletiz GUNITE tank in 1944. It is 90° Our method of pre-stressing the 
—_ n diameter with a water depth of hoop rods in the wall and in the 
4 The wall and dome roof of this lome ring assures a bottle-tigh 
Gas Analyzer System tank are all “GUNITE”. This ie and crack free reservoir, Our 64 
page bulletin C2400 describes this 
ust one of scores of simils tanks 
420 just e ar wae method of construction and also 
Minneapolis-Honeywell Regulator lesigned and built by us. We wil scores of other profitable uses of 
Co., Brown Instruments Division be glad to discuss your tank needs GUNITE”. A copy will be sent free 
Phila lely hia. Pa. } just pul lished with you and submit designs and upon request 
at bille « » iis > PLTEPLESE a 
an Instrumentation Data Sheet on 


the New Davis Combustible Gas 
ce ae EMENTGUNCOMPANY === 
The data sheet desc , a new : 2 oF THe 
thermocouple type analyzer which “GUNITE CONTRACTORS CEMENT GUN 
uses Brown Electronik potentiom CENERAL OCERICES ~ALLENTOWN PENNA USA 
eters for combustible gas analysis 
Built by Davis Emergency Equip 
ment Company, the instruments re 
duce zero drift to negligible propor EPENDA & ILITY 
tions. The data sheet describes fully @e0eeee 
the operation, application to the sew 
age held, and design features of the 


vew analyzer. Hlivstrations showing PROVED by Low COST MAINTENANCE 


the instruments and diagrams show 


ing its ope ration are included in the 
re sheet 


four-pag 
if-pay 


Hundreds of installations giving 

va ean many years service without re- 
Water Systems Counsel placement of parts proves the 

42! simple, rugged construction which 
has established the reputation of 
the BLACKBURN - SMITH 
PNEUMATIC SEWAGE EJECT- 
OR for dependability under all 
conditions 


Pittsburgh Pipe Cleaner Co 
Pittsburgh, Pa., has just published a 
2-color, 4-page folder on The Pitts- 
burgh Service for Water and Waste 
Water Systems. 

rhe folder outlines briefly the | Capacities from 30 to 600 GPM in 
services, counsel and engineering | single or twin units 
skill offered by the company to aid 
in getting highest efficiency from | Pump sewage 150 feet STRAIGHT 


waste and sewage systems. Accord- | UP once a minute without fail! 


The BLACKBURN - SMITH 
EJECTOR has no screens to clog 


—no impellers to jam—no water- 


ing to the folder, the company har 
dles the whole operation——engineer 
ing surveys, field testing, laboratory 
analyses, design data, construction 
sealed compressors 
drawings and _ specifications, cor 
struction and operatior <> 
——__<—>—__ 


Hydraulic Institute Representatives Wanted 
Standards 
422 THE BLACKBURN-SMITH MEG. Co., INC. 


Hydraulic Institute, New York, | 
N.Y., has announced the completion | 92 River St. e Hoboken, N.J. 


If interested in equipment or literature mentioned above, mail a “Qj Water & Sewace Works, April, 1952 
Reader Service Card with your name, address, and item key number. 











P&B 
Multiple 
Stirrer 


Write Cet. No. 77-700 


Phipps & Bird, Inc. 


P. ©. Bex 2V Richmond 5, Va 











COLLECT SAMPLES 
Automatically. . . 
Continuously! 


Omega Sampler is a pump designed spe- 
cifically for precision sampling in water, 
sewage, and industrial wastes plants. 

FEATURES 

Adjustable * Non-clogging 
Positive displocement 
Double pump head — collects two 
i te, | 





- 7 
Renewable pump element * Corrosion resistant 
Starnless steel mechanism 


Whether you're som 
ping woter, wostes 
sewage, slurries, or 
process liquids s 

Omega Sampler will do 


the job eccuretely, de 


pendably, avtomatically + 
> 
For complete informetion 


end Bulletin 67. HIA 


Ce 

Builders Iron Foundry 
Harris Ave, Providence |! 
Rhode Island 


= = 
ORAE GA 


THE LAST WORD Im FEEDERS 


Water & Spewack Works, Apr 


» Data Section for the Insti- 
tute Standards. ew 


sectiol 


l anh CN 
several illustra 
ed. The latest 


ves and fittu vs 


Laboratory and Test Equipment 
423 


Motte Che il Products ¢ 
Mar 1 ! ivailable t 
! isting Lab- 
oratory and Test Equipment. 
t é | riche 
Reagents 


ot water 


, ve ™ ie et 


‘ 


titration 


pli equips 
' 


testit 


> 
Concrete Pipe Coating 
424 


Manuf 


' , 
ral 


1 Rexon Coating No. 2. 








INSURE YOUR FILTER 
AT NO COST 


by using our 


FILTER SAND 
and GRAVEL 


FOR WATER AND 
SEWAGE PLANTS 


Close attention to detail by 
experienced men and new 
modern equipment insure 
both the quality and prompt 
shipment of all orders. Our 
method of shipping in bulk 
prevents mixing of sizes in 
transit. 


SHIPMENT IN BAGS 
WHEN PREFERRED 


Try es on your next order. 


NORTHERN GRAVEL 
COMPANY 


P. O. Box No. 307, Muscatine, lowa 





GUARANTEED 
pH & CHLORINE 


COLOR STANDARDS 


...with Taylor Comparators 
simplify water treatment 


Every Taylor Comparator comes to you 
with a full set of liquid color standards 


ANTHRAFILT 
A Filter Medium F 


ANTHRACITE EQUIPMENT CORP 


la a, Us 
Witkes-Borre, Po 


PALMER FILTER EQUIPMENT CO 
822 £. Sth St trie, Po 


Engineers and Sales Agents 


that carry an unlimited guarantee 
against fading. Moreover, each complete 
set of color standards is mounted in a 
sturdy plastic slide, thus eliminating the 
need for handling fragile single standards 


They are easy to use, give accurate re- 
sults in a matter of seconds. Each set is 
complete with slide, base, reagents and 
accessories, also complete instructions 


SEE YOUR DEALER 
BREE HANDBOOK 

Gives theory ond applicction of ph 
\ and chlorine control, iustrotes and 


describes ali Taylor sets. Write for 
your copy todey 


W. A. TAYLOR “:" 





If interested in equipment or literatyre mentioned above, mail a 
Reader Service Card with your name, address, and item key number. 





6 Reasons why 


PALMER SURFACE 
WASH SYSTEMS 


are specified by 
water works engineers 


Prevent Sand Beds From Cracking 
Eliminate Mud Balls 

Seve Wash Water 

Lengthen Filter Runs 

Higher Rates of Filtration. 

Better Tasting Weter 


Having no underwater bearings. Walking Beam 

Floculation equipment has been in continvovs day 

and night operation for over 5 yeors. No time ovt 

for repairs 

t of wote 
modern 


etin 45! ond 
Mot hove gore 


Write todey for By 
purification plants 





STUART corPoRATION | 


S16 N. CHARLES ST., BALTIMORE 1, MD. 





=7N) 


Jointed 
with 


LEADITE 


for 


Satisfaction 
and Long Life 
because Leadite 
makes a good, 
tight joint that 
improves with 
age... and in 
addition, saves 
on installation 
costs 

Write for Litera 
ture. 


THE LEADITE COMPANY 
Girard Trust Co. Bidg.. Philadelphia 2. Pa. 


NoCa u/king 


If interested in equipment 
Reader Service Card with yo 


—>— 


Vane Type Rotary Pump 
425 

orthington Pump and Mach 

Harrison, N.J., h 

nounced a bulletin on a new Heavy 

Duty, Vane Type Rotary Pump. 


ge bulletin pictures an 


ag 


merry 


is an 


{the puny 


pipe 


ind 
Dimensi 


drawing 


Telemetering System 
426 
Honeywell Regulator 
Divi 
cle 7 just issued ar 
t1 entation sheet on Im- 
proved Westinghouse Telemetering 
System Employs ElectroniK Re- 
corder. 


wn Instrus 


} 
ryhiy 


si 


ents 
l’a., has 


lat 
ata 


West 


eteriny 


bes the 

Ise ron ] ! 
nt as used ith Brown Ele« 
distance 


ced 


recorders 
trans 


» and high s 


system variables to a cen 


\lso the sheet discusses 
require 
heation 


ilhent ce 


metering are 


— 


Pipe Line Supplies 
427 
®& Company 
Park, Calit., has 
i catalog covering the 
pany’'s line of Pipe Line Supplies and 
Specialties. 
lhe 


, 
Irn 


avali 


Baker 


com 


catalog covers  CirclSeal 
»s, Fittings, Flexible Pipe Cou 

Bolted ( Meter 
Pipe 


ouplings, 
and 


Re pair 


lees ( rosses 


nos 
s 


Repair Clamps Sleeves, ar 


1 ipn 


Saddles 
Ine section o 
to taker 
Cement Asbestos 
ills 
she 


f the catalog is de 
\llCopper Fittings 
Pipe. These 
Redux 


and de 


Risers lees 


( ri 


Chreaded 


sses are vn) 


SIZ€s ind specifications are 


or literature mentioned above, mail a | 
ur name, address, and item key number 





on m™ 


Troubled with Leaky 
Stuffing Boxes on 
Your Pumps? 


a 


SYVTRON 





rov tice 
ealing actior 
ng, easy 1 
wer, ea 


gases 


‘ 


tall 


Special 


uni 
shafts 


t 


SHAFT SE 


matic 


f-contained 


or correo 


ALS 


self-adjusting 
self-lubricat 


they are easy 


Seal in liquids 


sive or 


Write For FREE Illustrated Folder 


SYNTRON CO. 


660 Lexington Ave 


Homer City, Pa 





MORE SECURITY 
FOR YOUR MONEY 


@ Galvanized fence fabric 
@ Heovy post cops ond orms 
@ Snug fitting couplings 


* Sturdy line posts 


@ improved, welded gates 
@ Extra post and rail ties 


@ Engineered erection 
*Trode Mrks Reg. U.S. Pot. OF 





Plecse send FREE copy of 
Planned Protection’ —com- 
plete monvel on property 


protection 
Nome 


Address 
City 


wae 


ONTINENTAL 


STEEL CORPORATION 
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Consulting Engineers 


SPECIALIZING IW THE FIELD OF 


WATER & SEWAGE WORKS 





ALBRIGHT & FRIEL, INC. 
Consslting Engineers 
Water, Sewage and Industrial Waste Prob- 
leme Airtields, Retuse Incinerators, 
Power Plante—Industria! Buildings 
ty Planning—Reports — Valuations 
Laboratory 


121 South Broad Street. Philadelphia 2. Pa. 


BLACK & VEATCH 


Conssiting Engineers 


nd R ates 
4706 Broadway. Kansas City 2, Missouri 





Roads and 
Streets 
—— 8 
ams 
Executive Offices 
DILLSBURG, PENNSYLVANIA 








Engineers 
Charles B. Burdick 
Louis R. Hows 
Donald i Marwell 
Water Works, Water Purification, Flood Re 
jet, Sewerage, Sewage Disposal, Drainage 
Appraisals, Power Generation 


Civic Opera Building Chicago 


CONSULTING ENGINEERS 
States L. Begert fven L. Bogert 
@. mM. Gre Rebert A. Lincola 
Donald ™ Ditmars Arther P. Ackerman 
Works 
justrial Wastes 
Flood Control 


624 Madison Avenue, New York 22, N.Y. 





The Chester Engineers 
Water Supply and Purification—Sewage 
and Industrial Waste Treatment—Power 
Plante—Incineration—Gas Systems—Val 
sations — Rates — Management Lab 

oratory—City Planning 
210 E. Park Way. 
Pittsburgh 12, Penna. 








MR. CONSULTING 


u interested in both 
WATER 6 SEWAGE 


Are y 


If so there is r better ploce for your pro 
fessional ud than in this dual interest 
magazine 


WATER 6 SEWAGE WORKS 


Bowe, Albertson & Associates 
Engineers 


Water and Sewage Works 
Industrial Wastes _Retuse 
Dis Municipal Projects 
A elds—Industrial Buildings 
Reports Designs timates 
Valuations—-Laboratory Service 


110 William St. New York 7, N.Y. 











JOHN J. BAFFA 
Consulting Engineer 


fer } nd jreatment 


ewerage ewage Treatment 


75 West Street New York 6, N. Y. 


CONSOER, TOWNSEND 
& ASSOCIATES 


Water Supply, Sewerage, Floo 
& Drainage, Bridges, Express H 
Paving, Power Plante —— 
i tts, Traffi Studies, Airpe 

Tr rission Lines 


351 East Ohio St. Chicago 11. 


Illinois 








Buck, Seifert and Jost 
Coasslting Engineers 


volas S. Hill Associates) 

Disposal, Hydraulic 

Investigations, Valu- 

Design Construction 

t, Chemical and Bio 
Laborator 


112 East 19th St. 


logical 


New York 


Water Supply 
Railroads Highways 
Grade Separati sno~Seidges -Gebwaye 
ocal Transportation 


Sewerage 


Investigations — “Reports — Appraisals 
Plans and Supervision of Construction 
150 North Wacker Drive 

79 McAllister Street San Francisco 2, 

















Michael Baker, Jr. 
The Boter Engineers 
CIVIL ENGINEERS AND PLANNERS 
MUNICIPAL ENGINEERS 
Airport Design—Sewage Disposal Systems 


Water Works Design and Operation 
Consulting Servicee—Surveys and Maps 


HOME OFFICE—ROCHESTER, PA. 


BURGESS & NIPLE 
Civil and Sanitary Engineers 
iter rification 

Treatment 
luations 
584 East Broad Street 
Columbus 15, Ohio 





Eckenfelder Associates, Inc. 
Senitery Chemists 

Sewage and Industrial Waste Surveys, 

Process Research and Development, 

Water Analysis, Stream Pollution, Investiga- 

tions, Laboratory Analyses and Reports 

45 N. Broad Street Ridgewood, NJ. 








W. H. & L. D. BETZ 
CONSULTING ENGINEERS 
INDUSTRIAL WASTE 
; TRIAL WATER 


Gillingham 6 Worth Sits. 
Philadelphia 24, Pa. 


BURNS & McDONNELL 
Consalting and Designing Engineers 
Kansas City. Cleveland. 


Mo. Ohio 
P.O. Box 7088 1404 E. 9th St. 


FAULKNER & ORPIN 
ASSOCIATES 


ewage treatment Industrial 
upplies, Water Treatment, 
Industrial Building, Technical 


Kings Terminal 








Black Laboratories, Inc. 


Consulting Engineers and Chemists 
On all Problem 
Water, Sewage, and Wa 


ANALYSIS 


Treatment 
TREATMENT CONTROL 
RESEARCH 

968 South Oak Street 
Gainesville. Florida 








Camp, Dresser & McKee 


Consslting Engineers 
6 Beacon Street. Boston 8, Mass. 
Water Works and Water 
and Sewage Tre 


Treatment; Sewer- 
? atment; Municipal and 
Industrial Wastes Investigations and Re 
porta; Design and Supervision; Research 





and Development; Flood Control 


Water Supply and Distribution— 
Sewerage and Sewage Treatment—Airports 


Investigations and | as 
Designs tions 
Supervision of Construction 
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Boston 














Finkbeiner, Pettis & Strout 


Carteter 6. Finteeiner, ©. E. Pettie, Hareld K. Streut 
Conssitiag Engineers 
Reports Designs Supervision 
Water Supply. Water Treatment, Sewerage 
Sewage Treatment, Wastes Treatment, 
Valuations 6 Appraisals 
518 Jefferson Avenue Toledo 4, Ohio 


110 East 42nd Street New York 17. N.Y. 


FOUNDATION & 
SOIL STUDIES 


Load Tests Borings 


CINCINNATI 26. OHIO 








Freese, Nichols and Turner 
CONSULTING ENGINEERS 
2111 NATIONAL STANDARD 

BUILDING 
HOUSTON 2, TEXAS 
CH-1624 


The Jennings-Lawrence Co. 
Cc. C. Walker F. L. Swickard 
B. I. Sheridan R. L. Lawrence 
Civil & Menicipel Engineers 
Consultants 
Water Supply, Treatment 6 Distribution 
Sewers 6 Sewage Treatment 
Reports — Design — Construction 


12 N. Third Street Columbus 15. Ohio 








GANNETT FLEMING CORDDRY 
AND INC. 


Pittsburgh, Pa. Scranton, Pa. 
HARRISBURG. PA. 

Water Works, Sewage, Industrial Wastes & 
Garbage Disposal—Roads, Airports, Bridges 
& Flood Control. Town Planning, Appraisals 
Investigations & Reports 


ENGINEERS 


Jones, Henry & Schoonmaker 


Consulting Sanitary Engineers 
Water Works 
Sewerage & Treatment 
Waste Disposal 


Security Bidg. Toledo 4. Ohio 








. BRINCKERHOFT 
MALL & MACSCHALD 


gowernes, 


& Transpo cant ews, 
Ss Subwaye Foundations, Harbor a 
Valuations, Power Devel 
Industrial Buildings 
$1 Broadwey, New 


Worse, — 


Dame. 
mS 


ork 6, N.Y. 








PEASE LABORATORIES, Inc. 


39 W. 38th Street New York 18 
Wisconsin 7.8671 








GILBERT ASSOCIATES, INC. 


Water Supply and Purification 
Sewage and Industria! Waste Treatment 
Shemical Laboratory Service 
Investigations and Reports 
New York Reading. Pa. Washington 
Houston Philadelphia 





Engineering Office of 
CLYDE C. KENNEDY 


> 
SANITARY ENGINEERING 
——s 
SAN FRANCISCO 








Civil & Senltery Engineers 
Malcolm Pirnie Ernest W. Whitlock 
G. G. Werner, Jr. 
Investigations, Reports, Plans 
Supervision of Construction and Operations 
Appraisals and Rates 


25 West 43rd St., New York 18, N.Y. 








GLACE AND GLACE 
Consulting Sanitary Engineers 
WATER SUPPLY AND PURIFICATION 
SEWERAGE AND SEWAGE TREATMENT 
Design. Construction and 
Supervision of Operation 
1001 North Tront St. Harrisburg. Pa. 


Morris Knowles, Inc. 
Engineers 


Water Supply and Purification, Sewerage 
and Sewage Disposal, Valuations, Labora 
tory, City Planning 


1312 Park Building, Pittsburgh. Pa. 


THE PITOMETER COMPANY 
Engineers 


Water Waste Surveys 

Trunk Main Surveys 

Water Distribution Studies 

Water Measurements & Special Hydraulic 
Investigations 


New York, 50 Church Street 














Engineers 
Samuel A. Greeley Paul Hansen (1920-1944) 
Paul E. Langdon Kenneth V. Hill 
Thomas M. Niles Samuel M. Clarke 
Water Supply, Water Purification 
Sewerage, Sewage Treatment 
Flood Control @, Refuse Disposal 


220 S. State Street, Chicago 4 


WM. S. LOZIER CO. 


Sewerage, Sewage Disposal, Water 
Supply, Water Purification 
Refuse Disposal 
Consulting Engineers 


10 Gibbs Street Rochester 4, N. Y. 


LEE T. PURCELL 
Consaiting Engineers 
Water Supply & Purification; Sewerage 6 
Sewage Dis l; Industrial Wastes; Inves- 
tigations & Reports; Desi Supervision of 
Construction & Gperation 
Analytical Laboratories 


1 Lee Place Paterson |, N.J. 

















w. & HAVENS 
a. A suReeER *. ©. TOLLES 
wt. Sacer *. mosELeY 
CONSULTING ENGINEERS 
WATER, SEWERAGE, GARBAGE. INDUSTRIAL 
WASTES VALUATIONS—LABORATORIES 
LEADER BLOG WOOLWORTH 8L06G 
CLEVELAND 14,0 NEW YORK 7, #.Y 


+. Ww. avery 


Metcalf & Eddy 
Engineers 


Vat S Drai Refu 
Water, Sewage, Drainage, Refuse and 
Industria] Waste Problems 
Airtields Valuations 


Laboratory 
Statler Building. Boston 16 








Thomas M. Riddick 


Conselting Engineer ond Chemist 


Municipal and Industrial Water Purification, 
Sewage Treatment, Plant Supervision, Stream 
Pollution Investigations, Chemical and Bac 
teriolog.cal Analyses. 


369 East 149th Street 
New York 55, N. Y. 








Hayden, Harding & 
Buchanan 
Conselting Engineers 


John L. Hayden 
John H. Harding Oscar |]. Campia 


Waterworks, Sewerage, Civil 
Mechanical, Electrical 


810 Park Square Building. Boston. Mass. 


Structural 








Nussbaumer, Clarke & Velzy, Inc. 


Newell L. Nussbeumer—irving Clerke— 
Charles R. Velzy 
Water Supply and Treatment 
Sewerage & Sewage Disposal 
xarbage Incineration 
Town Planning 
52 Vanderbilt Ave. N. Y. City 
327 Franklin St. Buffalo. N. Y. 








ROBERT AND COMPANY 
ASSOCIATES 


Architects 8 Engineers 
« ATLANTA -« 


WATER SUPPLY « INCINERATORS 
SEWAGE DISPOSAL «+ POWER PLANTS 











Water & Sewace Works, April, 1952 

















CONSULTING ENGINEERS 
Specializing in the Field of Water Works—Sewerage 
WATER AND SEWAGE works |... ou Sout Teed Coane 
, om Bidg.. aon _ —_ 





Continued 


Weston & Sampson 


Water Supply. Water Purification, Sewer- 

age, Sewage and Industricl Waste Treat- 

ment, Corrosion Control, Laboratory Service 
Supervision, Valuations 


14 Beacon St. Boston. Mass. 








RUSSELL AND AXON Alden E. Stilson & Associates 


Conselting Engineers Limited 
Consulting Engineers 
Water Supply Sewerage Waste Disposal 
M 


408 Olive &t., St. Lowls 2. Mo Surveys Reports Appraisals 
Municipal Airport. Daytona Beach. Fla 209 South High St. Columbus. Ohio 


Whitman & Howard 
Engineers (Est. 1869) 


Water Supply, Water Purification, Sewerage, 

Sewage ‘Die posal, Water Front Improvements 

and all Municipal and Industrial Develop- 

ment Problems, Investigations, Reports, De- 
signs, Supervision, Valuations 


89 Broad St.. Boston. Mass. 








J. E. SIRRINE Company Phillip B. Streander & Affiliates 


Engineers Consulting Engineers 

132 Nassau Street, New York 7, N.Y. 

Vaste Dist : 683 Atlantic Avenue, Boston |!, Mass. 
eports Water Supply, Treatment, Distribution 

Trade Wastes, Refuse Disposal 
ewerage, Sewage Treatment 

Greenville South Carolina Plans, Supervision, Reports 


f 
>t 


liyses 


WHITMAN, REQUARDT 
& ASSOCIATES 
Beal meni roa 
Civil—Sanitary—Structural 
Mechanical— Electrical 
Reports, Plans, Supervision, Appraisals 


1304 St. Paul Street 
Baltimore 2. Maryland 











Benjamin L. sath & Associaies | | Wertz Engineering Co., Inc. 


consultants, Designers 6 Constructors 
ns Reports Water Supply & Purification 
Valuations ewage & Industrial Waste Treatment 
und Public Utilities tream Pollution Studies 


11 North Pearl Street Chemical 6 Bact. Laboratory Service 


Albany 7. New York 441 North 2nd St. Reading, Pa. 














MR. CONSULTING 


Are nterested 
WATER & SEWAGE 


WATER & SEWAGE WORKS 








PLUG PIPE LEAKS/ 


_ wi 


Ao” 


KRAK-STIK—the Piumber's answer 
te pipe splits 


Spe! sor! pepen gashets samtary pluminag and womiar imstaita 
tent are quickly repared with KRAR STIR. ideal for repaw 
me sundry (eds weter tents pails ete KRRAK STIR, mend 
mq coment 19 handy stick form, assures 2 pewtive seal fer 
walter [a8 206) 2nd brine—makes expenure /eplacements 
wnmecessary Leaks are stopped even winle Rqud (uns [hy ough 
the comtaner beng ‘epared Eves pahotes are completely 
sealed. jostrud KRAK STI heavily across any crack or leat 
(* mpes vats. oF ether comtmners Me heatag or preparsten 
@ the surface is secessary te apply coment An excellent 
cawltiag compeune 








Write for FREE Samples 


LAKE CHEMICAL CO. 


7 We Cerrell Ave Chitage 12 


Water & Sewace Works, April, 1952 





FOR SALE 


Approximately 2,000 feet 
10" CAST IRON BELL & SPIGOT 
PIPE 12° LENGTHS 
Cless "8" 
Good Used Condition 


Also other sizes ond cast iron 
fittings available 


Write—Wire—Phone 


Sonken-Galamba Corporation 
2nd and Riverview (X-808) 
Konsas City 18, Kensas 
THetcher 9243 








WANTED 
MANAGER 


for group of western water proper- 
ties. Administrative ability impor- 
tant, technical background desirable. 
Permanent position and substantial 
opportunity for qualified person. Re- 
plies confidential. Box 1078, Water 
& Sewage Works, 155 East 44th 
Street, New York 17, New York. 











WANTED 
ASSISTANT UTILITIES ENGINEER 

-~ f positions with California Public Utilities Com- 

missio Requirements Degree a twe years with 
utilit er allied industry (Some substitution in qual- 
iftcations allowable.) Interviews in California onty 
Write for full information on salary, opportunitios 

benefits, ete. to State Personne! Beard, Dest. WS. 
tors L Street, Sacramento, California 
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CLASSIFIED INDEX OF PRODUCTS 


For the Index to the Reference and Data Material, and the Index to Advertisers, See the Rear Section of this Issue. 


Lane 
Seattle, 


ACID SULFURIC AND Fowler Co 
HYDROCHLORK s P. O. Box 
Dow Chemical Co., Midland, Mich Wash 
General Chemical Div Allied lowa Valve Co., Oskaloosa 

Chemical & Dye Corp... 40 Rec R. 8S. Products Corp., ayne 

tor Street, New York 6, N ¥. Junction, Philadelphia 44, A 
Hooker Electrochemical Co Simplex Valve @ Meter Co.. 

Union St., Niagara Falls, N. Y Upland St., Philadelphia 42, 
Spee iy = Tn comes Bidg Valve and Primer Corp., 127 

> ittsburg a 2 . "s 
Mathieson Chemical Corp., Mathie Dearborn St.. Chisago 2, 

son Bidg., Baltimore 3, Mary- 


SOn4 


lowa 


ALLOYS—COPPER—SILICA 


60 E Co., 


land. 

Niagara Alkali Co., 42nd St 
New York City 

Penn. Salt Mfg. Co 
Bids.. Philadelphia 7 

Phipps & Bird, Inc 
St., Richmond 5, 


American Braas Waterbury 


Widener Conn 


Pa 
303 8S 
Va 


ALTERNATORS, ELECTRIC 
Allis-Chalmers Mfg. Co., 1192 
70th St.. Milwaukee 1, Wis 
Pairbanks, Morse & Co., 600 
Michigan Ave., Chicago 5, Il 
General Electric Co., Schenectady 
N. ¥ 


6th 
Ss 
ACTIVATED AND BLACK ALUM 


Activated Alum Sales Corp. 316 
Wyndhurst Ave., Baltimore 10 
Md 


8 


Inc., 308 S. Sixth 


Phipps & Bird, 
St la 


Richmond 


Healy-Ruff Co., 783 
Ave., St. Paul, Minn 
Westinghouse Electric & Mfg. Co., 
ACTIVATED CARBON P. O. Box 868, Pittsburgh 30, 
Activated Alum Sales Corp 
Wyndhurst Ave Baltimore 
Md 


316 Pa 
10 
ALUM 


303 8S. Sixth (See Black Alum or Filter 


Phipps & Bird, Ine 
St., Richmond, Va 
Stuart Corp., 516 N 
Baltimore 1, Md 
West Virginia Pulp and Paper Co., 
Industrial Chemical Sales Di- 
vision, 230 Park Avenue, New 

York 17, New York 


Alum) 

Charles St. | ,4LUMINUM & ALUMINUM 
ALLOY PRODUCTS 
Aluminum Co. of America, Pitts 
burgh 19, Pa 

R. D. Cole Mfg. Co., 

Sonken-Galamba Corp... 
Riverview, Kansas 
(ansas. 


Newman, Ga 
ftnd @& 
AERATION APPARATUS ny 
Allen-Billmyre Div., Lamson Corp., 
1051 S. Clinton St., Syracuse, 
N. ¥ 
American Water 
Philadelphia, Pa. 
American Well Works, 
Broadway, Aurora, Ill 
Cogteguatee Co., Perth Amboy, | 
N 


i AMMONIA, ANHYDROUS & 
Softener Co., | AQUA 

Allied Chemical & 
40 Rector St., New 
Y 


Barrett Div., 
Dye Corp., 
York 6, N 

Dow Chemical Co., Midland, Mich 

General Chemical Div., Allied 
Chemical & Dye Corp., 
tor Street, New York 6, N 

Mathieson Chemica! Corp., Mathie- 
son Bidg., Baltimore 3, Md 

Penn Salt Mfg. Co., 
Bidg., Philadelphia 7, 

Phipps & Bird, Inc., 
St., Richmond, Va 


100 N 


Chicago Pump Co., 2300 Wolfram 
Street, Chicago 18, Illinois. 
The Dorr Co., Barry Place, Stam- 

ford, Conn 
Infileo, Inc., Tueson, Ariz 
Link-Belt Co. 2046 W. Hunting 
Park Ave., Philadelphia 40, Pa 
Pacific Flush Tank Co., 4241 Ra- 
venswood Ave., Chicago 13, Il! 
Walker Process Equip., Ine 
Aurora, Ill 
Yeomans Brothers 
Dayton St., Chicago 


AMMONIATORS 

Amer. Water Softener Co., 
deiphia 33, Pa x 

Chemical Equipment Co., P 
Box 3098, Terminal Annex, 
Angeles 54, Calif 

Proportioneers, Inc., 
Ave., Providence 1, 

Wallace & Tierman, 
New Jersey 


Phila- 
Co., N 
22 


1423 
tl Oo 
AGITATORS 
Ralph B. Carter Co. 
St., Hackensack, 
Chain Belt Co., 1600 W. Bruce St., 
Milwaukee 4, Wis 
H. D. Fowler Co., Ine., 
St. (P.O. Box 3084), 
Wash. 
Hardinge Co., 
York, Pa 
Infileo, Ine., Tucson, Ariz 
Link-Belt Co., 2045 W. Hunting 
Park Ave., Philadelphia 40, Pa 
Phipps & Bird, Inc., 303 S. Sixth 
Street, Richmond, Va 
Process Engineers, Inc.. 
ket St.. San Francisco, 
Roberts Filter Mfg. Co 
Pa 
Stuart Corp... 516 
Baltimore 1, Md 
Walker Process 
Aurora, Ill 
Yeomans Brothers Co 
Dayton St., Chicago 2 


345 
R. I 
Newark 1, 


, 192 Atlantic Harris 
iJ 


901 Lane 

Seattle, | ANTHRAFILT 

Amer. Water Softener Co., 
delphia 33, Pa 

Anthracite Equip. 
Institute 
Pa 

Stuart Corp... 
Baltimore 1, 

Walker Process 
Aurora, Ill 


Ine., 240 Arch St., 


Co., Anthracite 


516 N. Charles St., 
Md. 
esi Mer- Equip., Inc., 
Calif 
Darby. | AQUAPHONES 
Globe Phone Mfg 
St., Reading, 
Northrup & Co., 
ley, N. Y¥. 


Corp., 2 Linden 
Man. 


Inc., 


N. Charles St., 


Equip., Ine Spring Val- 


1433 N 


2, m ARRESTERS, FLAME 


H. D. Fowler Co., Ine., 
St. (P.O. Box 3084), 
Wash 

Pacific Flush Tank Co., 4241 
venswood Ave., Chicago 1%, TL 


AIR BLOWERS oh Lane 
(See Blowers, Air) . 
AIR COMPRESSORS 
(See Compressors, Air) 
ASBESTOS-CEMENT PIPE 
H. D. Fowler Co., Inc., 901 Lane 
St... P. O. Box 3084, Seattle, 
Wash 
Johns-Manville Co., 22 E 
New York City. 


AIR RELIEF VALVES 
Crane Co., 836 So. Michigan Ave., 
Chicago 56, Ill. 
Darling Valve Co., 
Pa. 


Williamsport, 40th St., 


Hampden | 


18, 


40 Ree- | 
» A 


1000 Widener 


303 S. Sixth | 


Los | 


Phila- | 


Bidg., Wilkes-Barre, | 


Keasbey & Mattison Co... Ambler 
Pa 


ASH AND COAL HANDLING 
MACHINERY 
Bucyrus-Erie Co., South Milwau- 
cc, Wis. 

Chain Belt Co., nd W. Bruce St 
Milwaukee 4, 

Draceo Corp.. 

Frank G. Hough Co.., 
side Ave., Libertyville, 

The Jeffrey Mfg. Co., 996 
St.. Columbus 46, Ohio 

Link-Belt Ca, 2046 W. Hunting 
Park Ave., Philadelphia 40, Pa 

Stuart Corp... 516 N. Charles St 
Baltimore 1, Md 


Cleveland, Ohio 
752 Sunny- 
mi 


N. 4th 


BAR SCREENS 
(See Screens, Sewage) 


BINS, Sterage 
R. D. Cole Mfg 
Hammond Iron 

Pa 
The Jeffrey Mfg. Co., 
St.. Columbus 46, Ohio 
Link-Belt Co., 2045 W. Hunting 
Park Ave., Philadelphia 40, Pa 
Posey Iron Works, Inc., Lancaster 
Pa 


Co., Newnan, Ga 
Works, Warren 
N 


996 4th 


BITU aepeeus COATINGS AND 
LININ 
Amer 

cer St., 
Atlas Mineral 
town, Pa. 
Barrett Div., Allied Chemical & 
Dye Corp., 40 Rector St., New 
York 6, N. ¥ 
Centriline Corp.., 
New York 6, N 
Electro-Chemica! 
Co. Broad & 
maus, Pa. 
Inertol Co., Inc, 480 Freling- 
hursen Ave., Newark 5, N. J 
Johns-Manville Corp., 22 East 40th 
Street, New York 16, New York 
Koppers Company, Inc., Koppers 
Bidg., Pittsburgh 19, Pa. 
Pennsylvania Salt Mfg. Co., 1000 
Widener Bidg., Philadelphia 
Preload Corp., 211 E. 87th St., 
New York 16, N. ¥ 
Stuart Corp., 516 N 
Baltimore 1, Md 
U. 8. Stoneware Co., 
Ohio 


Wailes Dove-Hermiston, Westfield, 
N. J. 


ro Rubber Co., 11 Mer- 
New York 13, N. Y 
Prod. Co., Mertz- 


140 Cedar 5St., 
Y 


& Mfg 
St... Em- 


Engr 
Grant 


Charles St., 


Akron 9, 





BLACK ALUM 
(See Activated Alum) 


BLEACHING POWDER 
(See Calcium Hypochlorite) 
| 
BLOWERS AIR, GAS (Centrifugal | 
and Rotary) 
Allis-Chalmers Mfg. Co., Jit? 8. | 
70th St., Milwaukee 1, Wis. oe 
Chicago Pump Co., 2300 Waitress | 
Street, Chicago 18, I 
De Laval Steam Turbine Co., Not- 
tingham Way, Trenton 2, N. J 
Dracco Corp., 4079 E. 116th S&t., | 
Cleveland 5, Ohio 
General Electric Co., Schenectady, 


Corp., Port Chester, 


Homelite 
N.Y 


Lamson Corp., Blower Division, 
Syracuse 1, New Yor' 

Roots-Connersville Blower Corp., 
P. O. Box 327, Connersville, Ind 

Standard Stoker Co., Erie, Pa. 

U. 8. Hoffman Mach., Corp., 111 
Fourth Ave., New York 3, N. Y. | 
Worthington Pump and Machinery 
Corp., Harrison, N. J. 


BLOWERS (Gasoline Engine 
Driven Portable) 
Homelite Corporation, Port Ches- 
ter, N. Y. 
Lamson Corp., Blower Division, 
Syracuse 1, New York. 


W. & S. W. 


— Rererence & Data 


Roots-Connersville Blower Corp., 
P. QO. Box 3827, Connersville, 
Ind 


BOILER FEEDWATER TREAT- 
MENT AND EQUIPMENT 
Allis-Chaimers Mfg. Co.. 

70th St., Milwaukee 1, 
Chemical Equipment Co., 
Box 3098, Terminal Annex, 
Angeles 54, Calif 
Cochrane Corp., 17th St. & Alle- 
gheny Ave., Philadelphia, Pa 
Dearborn Chemical Co., 310 58 
Michigan Ave., Chicago 4, Il. 
The Dorr Co., Barry Place, Stam- 
ford, Conn 
Hardinge Co., 
York, Pa 
Hellige, Inc., 


Ine., 240 Arch St 
37-18 Northern Bivd., 
Long Island City 1, N. Y 

Infileo, Ine., Tucson, Aris 
Lakeside Engre. Corp., 222 
Adams St., Chicago, !! 
Liquid Conditioning Corp 
Price St., Linden, N 
Milton Roy Co., 1329 E. Mermaid 
Lane, Philadeiphia 18, Pa 
Permutit Co., 330 W. 42nd St 
New York 18, N. ¥ 
Phipps & Bird, Ine., 
St., Richmond, Va 
Proportioneers, Inc. 
Ave., Providence 
Roberts Filter Mfg 
Penn. 
Rosas Valve Mfg 
596, Troy, N. Y 
Worthington Pump and Machinery 
Corp., Harrison, N. J 


w 


1l4 E. 


303 8. Sixth 
345 Harris 
R. I 

Co., Darby, 


Co, P. 0. Box 


BOILERS, GAS 
American Radiator 
Sanitary Corp., P 
Pitteburgh 30, Pa 
R. D. Cole Mfg. Co., 


& Standard 
O. Box 1226, 
Newnan, Ga 
BOOKS, TECHNICAL 
McGraw-Hill Book Co, 330 W 
42nd St.. New York 18 N. Y 
The MacMillan Co., 60 Fifth Ave., 
New York 11, New York 
John Wiley & Sons, Inc., 440 4th 
Av New York 16, N. ¥ 


BOXES, VALVE AND METER 
(See Valve Boxes; Meter Boxes) 


BRASS GOODS 
(See also Pipe, Brass) 
Crane Co., 836 8S. Michigan Ave., 
Chieago 5, Il. 
H. D. Fowler Co., Ine., 
St. (P. O. Box 3084), 
Wash. 


901 Lane 
Seattle, 
Ine., Kinsman, 


Glauber Brass, 
Ohio. 
Hays Mfg. Co., 12th & Liberty 
Sts., Erie, Pa 
Y. McDonald Mfg 
Pine Sts., Dubuque, 
rey Co., Decatur 
P | ee Mfg. Co., 


Co., 12th 
lowa. 
70 I. 


E. Orange, 


BREECHING, STEEL 
Chicago Bridge & Iron Company, 
2198 McCormick Bidg., Chicago. 
R. D. Cole Mfg. Co., Newnan, Ga. 
eens Iron Works, Warren, 


453 «2. 
Ohio. 
Co., 


Littleford Bros., Ine 
Pearl St., Cincinnati 2, 

Pittsburgh- + Moines Stee! 
Pittsburgh, 


Posey Iron al Inc., Lancaster, 
Pa. 


BUFFER SOLUTIONS & TABLETS 
Beckman Instruments, Inc., 820 
Mission St., South Pasadena, 
f. 

Coleman Instruments, Inc., 318 

Madison St., Maywood, Il 
Hellige, Inc., 3718 Northern Bivd., 
Long Island City, 
Phipps & Bird, Inc., 
St., Richmond, Va. 
W. A. Taylor & Co., 
Rd., Baltimore, Md. 


303 8S. Sixth 
7300 York 


— 1942 








BUCKET ELEVATORS HEMICAL FEEDING AND PRO 
PORTIONING BQUIPMENT (Dry 
Waeh Selution——Alse see Chiert 


AULRING MACHINES & anhoe 
Darley @ ( 9 
mn Bivd.. Chicee 

rf Decatur 
r 


TOOLS 
Wash 


& Ine i Bruce 
Y 
Fischer Dept. oF 
ather Pe 
ne H. D. Fowler Cx Ir o01 Lane 
la St. P.O. some Wash 
Arch St 


Melt 
Walker CEMENT ASRESTOS PIPE 
Aurore HDF In 901 
¢ , Rea S084 Beattie 


Inc., 240 


Seattie 

Hardinge ( 

hoe Me ° : seth St York, Pa 

New York Cit Hille MeCanna ( 25 N. Weat 

Keashey @ Mattinon ( Ambler ern Ave. Chicae I 

re In file Ime Tuscon, Ari 

Jeffrey Mfg. Co.. 96 N 

CEMENT GUN ‘ umbus 14, Ohi 

20 Wa Leopold, 2413 W 

t Street, Allentown, Penna tteburch 4, Pa 

reload Corr 21 k iTth St Miltoe Ce 1429 Mermaid 
New York 16, N. ¥ adeiphia 1%, Pa 

hine 45 Harri« 
vidence 1, R. I 

mo hUWW ‘2nd St 
ew York City 

ippe & Bird, In 

rire Richmond 5, Va 

Engineers, Inc 

Francisco. 

845 

RI 


VALVES 


r “ 


BUTTERFLY 


«~ Va 


ath St 


Cement Gen Co. Ine 1520 Carson St 


Kar 
“ay 
Phi 
Omega Ma 
Avenue, Pr 


athe 


Lane 


HYPOCHLORITE 
iden & Co : ’ | CRMEN 


Atcit™m 

ss T PIPE 
ripe ‘ e rete 
CEMENT 6th 


See Pipe 


LINED 


Cement Lined 


S21 Mar 


Calif 
Harris 


- St Sar 

OF PIPE 

140 
y 


CEMENT LINING 
entriline ‘ rp vidence |! 
New York 6 N Mfg. Co 

Stuart Cory 16 N 
1, Md 7 ‘ P » B Corp 
Connersville, Ind 

‘ CEMENTS. ACID & Meter Co, 6748 

KALI PROOF Philadelphia, Pa 

Atlas Mineral Prod. ( Merte y 32 Term 
awn, Pa Angeles, Calif 

bilect ro-chemica 

‘ Broad 
Emmaus, Pa 


wrtioneers, In< 
Cedar St 
Darby 
Charles St 

Baltimore ower 


PROOF @ Al 


Eng 
and 


& Mite 6b0 


" - ‘ Lexington 
; Sts > 
Grant Pa 


ARBON-ACTIVATED 


“e Act e j arbor 


Tiernan, Newark 


Pennsylvania Salt Mie. « 
Recarbonation) wi Bide Philade 
] s Stoneware ( Akror 
» HLORINATORS 
Hypochlorinators) 
Water Softener ( 


phia Pa 


ARBRONATORS fener phia 


CEMENTS, REFRACTORY Phila 
horundum ¢ Perth Amboy 
j tuilder Providence, Ine 
Manville. 22 FE Ave., Providence, R 
w York City Equipment C« P 

> erminal Annex 


4%h St 
(Chemica 
r CEMENTS, SEWER PIPE 
At Mineral Prod. ¢ 
STERI Pa 
eT vdr Development 
St.. New York 


Aurora Dept 
CASTINGS, TRON 
ALLOY STEEI 

° " # & Ma 


901 Lane 
1054, Seattle 
», Ariz 
y « 1829 E. Mermaid 
Philadelphia 18, Pa 
Machine C« $45 Harris 
P Pr 1 RI 
Phipps & Bird, Ine 0s S 
Mert St., Richmond, Va 
Wallace and Tiernan 
New 


Omega 
fen 
CEMENTS, WATER MAINS on 
Atla Minera Prod. ¢ 
town, Pa 
Hydraulic Development ( 
Church St... New York 
Michael Hayman @ ¢ 
Ferry St.. Buffak 


Sixth 


Newark 1 


Jersey 


HLORINATORS 
Solutions) 


Lake Products °o Ine 6576 


Oleatha Ave., St 


art Corp 
Baltimore | 


ua HLORINE DIOXIDE 
See Sodium Chiorite) 
(Elevating, Conveying and 
Transmission) ‘ 
Chain Belt Cx 1400 W. Bruce St Diamond 
Milwaukee 4. Wis Commerce 
The Jeffrew Mfg. Cx p04 N. Ath Ohi 
St, « umbuse 46, Ohi John Wiley 
nk-Belt ¢ 045 W. Hunting N.Y 
Ave., Philadelphia 40, Pa Mathieson Chemical Corp., Math- 
Bidge., Baltimore 3, Md 
Niagara Alkali Co., 60 EL 42nd 
St.. New York City 
Salt Mfe. Co.. 1000 Wid 
Bidg., Philadelphia 7, Pa 
Pitteburgh Plate Glass Co Co- 
umbia Chemica! Division, Fifth 
Ave. at Rellefield, Pittsburgh 
‘. Pa 
KE. M. Sergeant Pulp @ 
‘ In ley St 
N.Y 
Solvay Sales Div.. Allied Chemical 
Mfe. pes N. ath A - o Rector St., New 
lumbus 46, Ohi 
2045 W. Hunting 
Philadelphia 40, Pa 
16N 
1 Ma 


CHAINS 
Power HLORINE, LIQUID 
Alkali Co 


Bide., ¢ 


300 Union 


leveland 14 


Jones ¢ Caledonia 


Park 

leson 

CHEMICAL 

CAST IRON PIPE See 
~ ! 


Reagent 


CONTROL EQUIP 


Laberatery Apparat and 
Penn 
ener 


CATCH BASIN CLEANERS 


CHEMICAL, CONVEYING 
EQUIPMENT 

» I trite Chain Belt Ce 

! t Milwaukee 4 


Dra Corp 


1600 W. Br 
We 

Chemica! 
New York 


( leveland ; 

CATHODIC PROTECTIVE Hardinge ¢ 
SYSTEMS York, Pa 
R ron ( The Jeffrey 


sth hie ‘ . St ‘ 


Chicas 


nk-BRelt Co 
Ave., 


Stuart Cors 


Park 


CHLORINE CONTROL EQUIP- 
Charles St MENT 


Raltimore See Residual Chiorine Contro! 
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CLAMPS AND SLEEVES, PIPE 


James 


Orange 
Pipe (« 
rk City 


Warren 


Broadway 


Foundry & 
New Y 


LAMPS, BELL JOINT 
ac Corp 1221 Pin 

on St.. Birmingham, Ale 
James B. Clow Some 20) 
N. Talman Ave... Chicago 12, Ill 
W. 8. Darley & Ce 2810 Wash 

neton Bivd.. Chicago 12, Il 

Dresser Manufacturing Div 69 
Fisher Ave Bradford, Pa 
Grinnell Ce Inc. 260 W 
hange St Providence, R 


Cars Cadi 


29 


Ex- 
I 


LAMPS, PIPE REPAIR 
James B. Clow @ Sons 
N. Talman Ave., Chicago 12, I 
S. Darley @ Ce 2810 Wash 
yn Bivd.. Chicago 12, Ill 
er Manufacturing Div #9 
Fisher Ave Bradford, Pa 


201-299 


LARIFIERS, SEWAGE 
AND WATER 
Well Works, 100 N 
adway Aurora, Il 
B. Carter Cs 192 
Hackensack, N. J 
Chain Belt ¢ 1610 W. Bruce St 
Milwaukee 4, Wis 
Chicago Pump ( 
St Chicago 18, I 
th St. and Al 
Philadelphia, Pa 
Stamford 


American 


Atlantic 


2300 Wolfram 


Cochrane Corry 
legheny Ave 
Dorr Ce Barr) 

Conn 
Hardinge ¢ 40 
York, Pa 
Infileo, Inc., Tucson 
Jeffrey Mig. Cx o98 
Columbus 16, Ohio 
Lakeside Engre. Cort 
Adams St.. Chicago 6 
Link-Belt Co.. 2045 W. Hunting 
Park Ave. Philadelphia 40 
Pacifi Flush Tank Co 
Ravenswood Ave., Chicag« 
Permutit Ce 330 W. 42nd 
New York 18, N. ¥ 
Process Engineers, Inc 71 
ket St.. San Francisco 3 
Corp., 516 N 
Baltimore 
Walker Proce ai Ime 
Aurora, Tl 
Brothers ( 
St., Chicage 


Arch St 


Mar 
Calif 


Stuart Charles St 


LAY PIPE 
Vitrified Clay 


Se Pipe and Prod 


LEANERS, CATCH BASIN 

(See Catch Basin Cleaners 

LEANING COMPOUNDS 

Chemi Co., 310 § 
Michigan Ave., Chicago 4, Ill 

General Chem. Div 40 Rector 
; New York 6, N. Y 

Penn Salt 3 

Widener Bidg., 

Pa 


Dearborn 


e Co., 1000 
Philadelphia 


146 


Philadelphia Quarts _.  & 
Philade|- 


r 
Public Ledger Bidg., 
phia 6, Pa 
Pittsburgh Plate Glass Co., Co- 
lumbia Chemica! Division, Fifth 
Ave. at Bellefield, Pittsburgh 
‘, Pa 
Solvay Sales Div., Allied Chem- 
ical & Dye Corp., 40 Rector St 
New York 6. N. Y¥ 


1 


CLEANING SEWAGE MAINS 
See Sewer ( 
Service) 


eaning Equipment 
and 


CLEANING 
Ace Pipe 


WATER MAINS 

Cleaning Contractors, 
Inc., 2003 Indiana Ave. Kan- 
sas City 1, Mo 

Flexible Underground Pipe Clean- 
ing Co., 9059 Venice Bivd., Los 
Angeles, Calif 





Main Cleaning 
New York 


Nationa! Water 
Ce ® Church St 
City 

Pittsburgh 
Dahiem St 

Corp., 2 
ork 16 N 


Pipe Cleaner Co., 158 
Pit sburgh 6. Pa 
E. 87th St 


CLEANING SOLUTIONS, 

CHLORINATORS 

See Chiorinators, 
tions 


Cleaning Solu- 


COAGULATING 
Philade 
Public 
phia 6, 


AIDS 


Quarts 1146 
Bide., Philadel 


phia 
Ledger 
Pa 
COAL AND ASH HANDLING 
MACHINERY 
See Ash an 
Machinery) 


i Coal Handling 


COATINGS, ACID AND ALKALI 
PROOF 
Hard 
New Y 
Mineral 


Rubber Co., 11 Mer 
rk 13, N. Y 


Products ce 


Amer 


Chemical & 
New 


Allied 
Rector St., 


Barrett Div 
Dye Corp., 40 
York 6, N. Y 

Electro-chemica! 
Co., Broad 
Emmaus 

Hamilton 
Ohix 

Haynes 
nam St 


& Mtg 
Sts 


Engr 
and Grant 
Kent 


"a 
Kent Mfg. C: 


Products (¢ 4007 Far 
Omaha 3, Nebr 
Inertol Co Ine 480 «Fre 
huysen Ave., Newark 5 
Johns-Manville Corp 
40th St.. New York 
Koppers Company, Inc 
Bidg., Pittsburgh | 
Penn Salt Mfg ( 
Widener Bide Philadel pt 
** 
Philadelphia 
Public 
phia 6 
I S. Stoneware C« 
Ohio 


Quartz 
Ledger Bide 
Pa 


AND LININGS 


oatings 


COATINGS 
(See Bituminous ‘ 
Linings) 


and 


COCKS (Carb, Meter, Corporation 
Ete.) 
Michigan Ave 


“8S 


Porter Co., Dept. 9F 
Pa 

Ford Meter Box Co 

H. D 
St. (P. O 
Wash 

Glauber 
Ohic 

Hays Mfg. C« 12th and 
Sts., Erie, Pa 

A. Y. MeDonald Mfg. C 
and Pine Sts., Dubuque, lowa 
Mueller Co., Decatur 70, Ill 

A. P. Smith Mfg. Co., E 
N.J 


Wabash, Ind 
Inc., 901 Lane 
S0R4 Seatt e 


Fowler Co 
Box 


In Kinsmar 


Brass 


Libert 


Orange 


COLLECTORS 


See Sludge 


(Sladge) 


Collectors 


COMBUSTION INDICATORS 
AND RECORDERS 

Meter C« 1072 «I 

Cleveland, Ohi 


Nepons 


Bailey 
Rd 
The Foxboro Co 
Foxboro, Mass 
Permutit Cx 30 «(UW 
New York 18, N. Y 


COMMINUTORS 
(See Grinders also) 
Chicago Pump Co., 2300 Wolfram 
St., Chicago 18, Ill 
Worthington Pump and Machin 
ery Corp.. Harrison, N. J 
COMPARATORS, COLOR 
Dearborn Chemical ( sie 8S 
Michigan Ave., Chicago 4, I 
Hellige Ine 37-18 Northern 
tiwd., Long Island City N 
Phipps and Bird, Inc., 308 S. 6th 
Richmond 5 —_ 
W. A. Taylor & 
Road, Baltimore 
Wallace ar 
N. J 


oO 7300 York 
Ma 
d Tiernan, 


Newark 1, 











COMPOUNDS, SEWER JOINT 
Atias Mineral Prod. Co., Mertz 
town, Pa 

Barrett Div. Allied Chemical & 


40 Rector St.. New 
Y 


2810 Wash- 
Ch » 12, Th 

Electro-chemical Engr. & Mfg 
Co., Broad and Grant St., Em- 
maus, Pa 

H. D. Fowler Cx 
St P. O. Box 
Wash 

Hydraulic Development Corp 
Church St.. New York City 

Koppers Company, Inc Koppers 
Bidg.. Pittsburgh 19. Pa 

Northrop & Co., Inc.. Spring Val 
ley, N. ¥ 


& Co 


901 Lane 
Seattle 


Ine 
3084 


60 


COMPRESSORS, AIR 
Allie-Chalmers Mig. C« 
Oth St.. Milwaukee 1 
Compressor Co 


val Steam Turbine C« 
Poa soo Way, Trenton 2 
The Jaeger Machine Co., 550 W 
Spring St., Columbus 16, Ohio 
Roots-Connersville Blower Corp 
P.O. Box 327, Connersville, Ind 
Standard Stoker Co., Erie, Pa 
Worthington Pump and Machinery 
Corp., Harrison, N. J 
Yeomans Bros. Co 
ton St., Chicag« 


Day 


CONCRETE BREAKE 


Homelite Corp Chester 
N.Y 

Syntron 650 
Homer City, Pa 

Worthington Pump ane 
Corp., Harrison, N 


Machinery 


CONCRETE HARDENER 

» Pitts oureh 
Mich 
Far- 


Diamond 

Dow Chem Midland 

Haynes Products Co., 4007 
nam St.,. Omaha 3, Nebr 

Pennsylvania Salt Mfg. Co 
Widerer Bidg., Philadelphia 

Philadelphia Quartz Co 1146 
Public Ledger Bidg Philadel 
phia 6, Pa 


1000 


CONCRETE MIXER 


Chain Belt Co 1600 W. Bruce 
St., Milwaukee 4, Wis 
Jaeger Machine Co 16 

Ave Columbus 16, Obie 


Dublin 


CONCRETE PIPE 
Lock-Joint 
269, East 
Preload Cort 
New York 16 


Pipe Cx 
Orange 
211 
N 


CONCRETE SAWS 
See Saws, Concret@and Maseonr 
CONDENSERS (Steam) 
Allie-Chalmers Mfg. C« 
Oth St.. Milwaukee 1 
Biackburn-Smith Mfg. C« 
River St.. Hoboken, N 
le Mfg. Ce Newnan 
Elee. Corp., Pitts 
mn Pump and Machinery 
Harrison, N. J 
CONTRACTORS 
age Works) 
Gun Co 
Pa 


Iron We 


Cement 424 
Allentown 

Hammond orks Warren 
P 

Ine Box 6818 
Memphis & 


& Bowler 
Sta 


a” 
Layne 
Holly wood 
Tennesse 
Municipal Service Co., Dept. M. 3 
908 Grand Avenue, Kansas City 


Mo 

Preload Corp., 211 E 
New York 16, N. ¥ 
berts Filter Mfg. C« 


Sith St 


> Darby 
Pa 
Stuart Corp 
Baltimore 1 


516 N 
Md 


Charles St 


( pots et LERS. FLOW. LEVEL. 
PR URE, TEMPERATURE 
Automatic Control Co., 1005 Uni 
versity A ven ue St Paul 4 
Minnesota 
Meter Co 1072 
Cleveland 10, 0 
Providence i 
Providence 


Bailey Ivanh.- 
R4 


Builders 
Harris Ave 


| 
Lexington, 


(Water and Sew- | 


Fischer & Porter ( 
Hatboro, Pa 

H. D. Fowler Co 
St P. O. Box 
Wash 


Dept. 9-F, 


901 Lane 
Seattle 


Ine 
80m4 
Neponset Ave... Fox- 
Healy-Ruf 
Ave., St 
Infileo, Ine 
Leupold & Stevens Inet 
E. Glissen, Portland 
Lumenite Electronic Co 
Dearborn, Chicago, Il! 
Minneapolis-Honeywel! Regulator 
Co., Brown Instruments Div 
Philadelphia 44, Pa 
Pike Hoffman Control Co 
Sth St.. St. Paul, Minn 
Roberts Miz. Co 
*. 
Ross 


596 


Co 


4445 N 
Ore 
407 Se 


Filter Darby 


Valve Mfg. Co, P. O. Box 
Troy, N. ¥ 
Simplex Valve & Meter Co 
Upland St., Philadelphia 
Sparling Meter Co 
os Angeles 54, Calif 


6743 
Pa 
Box 427 


ONVEYORS AND 

EQUIPMEN 

Chain Belt Co 
ilwaukee 4 


CONVEYING 
1600 W. Bruce St 
Wie 
4079 FE 
Ohi 


Dracco Corp 116th St 
Cleveland 

Jeffrey Mfg. C 006 N 
Columbus 16, Ohio 

Link-Belt Mfg. Co., 2045 W. Hunt 
ing Park Ave., Philadelphia 40 
Pa 

Omega Machine Div 
Ave., Providence | 

Stuart Corp., 516 N 
Baltimore 1 d 

Syntron Co 
Homer City 


4th St 


345 Harris 
I 
Charles St 


50 Lexington 

Pa 

OPPER, BRASS, BRONZE 

The 
Broadway, 

Brass 


American Brass (:« 2 
New York 4, N. Y 
Glauber Inc Kinsman 


Mie. Cx Erie, Pa 
OPPERAS (Selfate of Iron) 
Phelps Dodge Refining Corp... 40 
Wall St.. New York, N. Y 
Ee. M Sergeant Pulp @& 
De 


Ce . Inc., 7 y St.. New York 
N.Y 


OPPER SULFATE 
Chemical Div Allied 
r Corp., 40 Rex 


General 


40 Wall 


Phelps Dodge Refg. Corp 
St.. New York, N. ¥ 

Phipps & Bird 
St.. Richmond, Va 

1028 ¢ 


823-A 


Inc., 303 S. Sixth 


mnecti 


Wash 


Tennessee 
eut Ave 
ington, D 


Corp 


N.W 
( 


OPPER TUBE 
The 
Broadway 


American Brass ( 

New York 4 

Crane Co., 836 S. Michigan 
Chicago, Ill 

H. D. Fowler Co., 
St P. O. Box 
Wash 

Hays Mfg 
Sts., Erie, Pa 

Mueller Co., Decatur 70, Tl 

Sonken-Galamba Corp 2nd 
Riverview, Kansas City 18 


Ave 


Ine 
3084 


901 Lane 
Seattle 
Co 


12th and Liberty 


and 
Kan 


CORPORATION & CURB COCKS 


(See Cocks-Corperation, Carb and | 


Meter) 


| CORROSION SUPPRESSION 


Calgon, Inc., Hagan Bldg., 323 4th 
Ave., Pittsburgh , 
Dearborn Chemical Co 0 «6S 
Michigan Ave., Chicago 4, Il 
Electro Rust-Proofing Co., 20 W 
Apple St.. Dayton, Ohio 
COUPLINGS & CONNECTIONS, 
PIPE 
James P. Clow & Son 21-299 
N. Talman Ave., Chiceg» 12, Il 
Crane Co., #36 8S. Michigan Ave 
Chieago, Il) 
Dresser Manufacturing 
Fisher Ave., Bradford 
H. D. Fowler Co., Ine., 
St P. ©. Box 3084, 
Wash 


Div., 
Pa 

901 Lane 
Seattle, 


69 


W.&58. W 





Chemica! 





| DIATORT? 


R.3 


Glauber Brass Inc Kinsman, 
Ohio 
Grinnell Co Inc 260 6W. OCR 
change St., Providence, R. I 
Hays Mfg. Co., 12th and Liberty 
Sts.. Erie, Pa 
Mueller Co., 612 W. Cerro Gordo 
St.. Decatur 70, Il 
COUPLINGS, FLEXIBLE 
Chain Belt Co., 1600 W. Bruce St., 
Milwaukee 4, Wis 
James B. Clow & Sons, 201-200 
N. Talman Ave., Chicago 12 
De Laval Steam Turbine Co., Not- 
tingham Way, Trenton 2, N. J 
Manufacturing Div.. 69 
Ave., Bradford, Pa 
Kent Mfg. Co 


Dresser 
Fisher 

Hamilton 
Ohio 

Jeffrey 


Kent, 


Co., 996 N 
Columbus 4, Ohio 

Koppers Co., Inc., Koppers Bidg., 
Pittsburgh 19, Pa 

Link-Belt Co., 2045 W. Hunting 
Park Ave., Philadelphia 40, Pa, 


ith St 


COVERS, BAxpaete. MAN- 
HOLE, SAMPLING 
James B, Clow & 

N. Talman Ave 
The E. H. Wache Co 
ton St.. Chicago 22 
Warren Fdry. & Pipe Corp 
Broadway, New York ‘ ; 

CULVERT CLEANERS 

W. 8. Darley & Co., 2810 Wash- 
ington Bivd., Chicago 12 il 
CULVERT PIPE 


See Pipe, Culvert) 


| CURB BOXES 


Central Foundry Co.. Murray and 
Pacific St., Newark, N. J 
H. W. Clark Co., Mattoon, Il 
James B. Clow @ Sons, 201 
N. Talman Ave., Chicago 12 
Crane Co., 836 8S. Michigan Ave., 
Chicago 5, Ul 
Hays Mfe > 
Sts., Erie, Pa 
A. Y. MeDonald 
and Pine Sts., 
Mueller Co., Decatur 70, I! 
A. P. Smith Mfg. Co., 545 N. Ar- 
lington Ave., E. Orange, N. J 
Verako Products, Inc., Grand Ave 
and Skokie Rd., Waukegan, Ill 
Welsbach Corp., 1500 Walnut St., 
Philadeiphia 2, Pa 


209 
12th and Liberty 


Mfe. Co., 
Dubuque, 


l2th 
lowa. 


= camer 
ND CHEMIC 
poe —omny Softener 
Philadelphia 33, Pa 
Chemical Equipment 
Box 3098, Terminal 
Angeles 12, Calif 
General Chemical Co., 
St.. New York, N. Y 
Infileo, Inc., Tucson, Ariz 
Proportioneers, Ine 345 
ve., Providence 1, I 
Wallace and Tiernan, 
New Jersey 


EQUIPMENT 


Co., 
Co, P. O 
Annex, Los 


40 Rector 


Harri» 


Newark | 


DE-MINERALIZATION EQUIP- 

MENT (Water) 

American Well Works 
Broadway, Aurora, Il 

Chem. Equipment Co., P.O 
3098, Term. Annex, 
4, Calif 

Dorr Co., 
Conn 

Infileo, Ine., Tucson, Ariz 

Permutit Co., 330 W. 42nd St., 
New York 18, N. ¥ 


100 N 


Box 
Los Angeles 


Barry Place, Stamford, 


DIAPHRAGY, PUMP 
(See Pumps, Diaphragm) 


« FILTER SEPTUMS 


Carbocndum Co., Perth Ambo 
N.J 


Infileo, Ine., Tucson, Ariz 

Lakes Engineering Corp 
W. Adams St., Chicago 6, 

Proportioneers, Ine., 345 
Ave., Providence, R. I 


222 
In 
Harris 


DIESEL ENGINES 
See Engines, 


Diese!) 


REFERENCE & Data — 1952 








DIP rt SER PLATES 
AND PITTINGS 


rh 


exe Equipment 


DIGESTER EQUIPMENT 
Sledge 
Kaiph Bh Ce 
He 


DRAINS 


GUTTER, FLOOR 
& Soe 


Chicag 


DRILLING AND 
FQUIPMENT 
' Erie ¢ 


BORING 


“ 
" sume 
Monte 

DRIVES. CHAIN 


RIGHT ANGLE 
am I hine « 


DRIVES 
De La . 
Wa 


DRIVES. V.BELT 


‘ 


DRY CHEMICAT 


hemical F 


FEEDERS 


ceeding Ea 
DRYING SYSTEMS (Sludge 


4 ‘ a lime Mle ‘ 
t Milwa 


KePERENCH 


GEAR 


«& 


“ W. Hunting 
Philadelphia 40, Pa 
Dextructor ( o 
New York 1 N.Y 

Engineering &@ Research 

@ Pine St. New York 
Iron Works, Inc 
Pa 


“er 
ia 


lancas 


ARTH BORING 


Hydreuger Corp 


TOOLS 
Lad 


Franc ace Ca 


ket St Sar f 


ARTH MOVING EQUIPMENT 
A Chalmers Moe Ce 11% s 
th St. Milwaukee Wi 
r BSeuth Milwau 
we 


BJEC TORS 
Am 


PNEUMATIC or 
STE Me 


Sledge 
sph - Smith 
St H 
Carter ( 
Hackensack, N 
Pump ( 200 W 
treet, Chicago 18, Min 
Fowler ¢ Ine 0) 
Warh 
rhe, Ine a & 
Lancaster, Pa 
tinghouse Elect. Core Pitt 
rah 30, Pa 


Mire ¢ 
teoker 


Renttle 
Iron W 


« St 


ington Pump and Machiner 
p.. Harr n NJ 
Bros. 1423 N. Da 
Chicago 22, I 


nane 


mn St 


ECTRICAI 
EQUIPMENT 
A Chalmers 

th St 


CONTRO! 


Mie ¢ ise 8 
Milwaukee, Whe 
matic Contre! Co., 1005 Uni 
reity Ave St Minn 
Ave 


Pau! 
Nepencet 


rt Se he nes 
7838) 0 =—-Hampder 
Mine 

tronic ¢ Th) 
Chicago, Tl 
Minneapolis-Honeywell Regulator 
Brown Instruments Div 

Philadelphia 44. Pa 
Box 


orp., Pitt 


ELECTRICAL TESTING EQUIP 
MENT 


Simmon F 


Kinzie St 


ectric ( 


100 ~Weat 

Chicago 44, Tl 

ELECTRICALLY OPERATED 
GATE VALVES 
See Valves. Motor Operated 

ELEVATING 
EQUIPMENT 
~ 


AND 


nvey 


Eauipment 


ENGINE-GENERATOR UNIT 
Allie Chalmers Mfe. C 
th St.. Milwaukee 
Climax Encine &@ P 
08 South La Salle 

4, Tilinod 


Compressor C« 


Wis 
Mie. ¢ 
Chi 


mp 
Street 


Kent 
Darlew & (% 10 
Chicag 


ai 


Oke 
Wash 


rt Riverdale 
ter *» 
Engine Driven 
use Electric Corp. Pitts 

Pa 
rton Pump and Machiner 
N. J 


Corp., Harrisor 


NGINES DIESE! 
Fairbanks, Morse & ( 
Michigan Ave. Chicag 
Worthington Pump and Machine 
rp.. Harrison, N. J 


NGINES, DUAT 
A Chalmers 
th St.. Mi 
Fairbanks, Morse 
Michivan Ave 


come Enewineers, Tr 2 


rUEI 
Mie ¢ 
waukee, W 
a 600 South 
Chicag I 
Mar 
St.. Sar 
Worthington Pur 
t Harri 


CONVEYING 


ENGINES 
Alls 


(as & Gasoline) 

Mie « "8 
Wie 
Mie 
Chi 


<halmers 
wh St. Milwaukee 
Engine & Pump 
South La Salle Street 
age 4. Ilinoi 
Pairbanks, Morse @& Co, 600 8 
Michs » Ave. Chicago 5, It 
Process Engineers, Inc. #21 Mar 
ket St.. San Franciaco 3, Calif 
Worthington Pump and Machinery 
Corp.. Harrieon, New Jersey 


Chim 


ENGINES, SLUDGE GAS 
Alle-Chalmers Mfg. Co 1192 5 
oth St.. Milwaukee, Wie 
max Engine & Pumo Mfg. C« 
* South Lae Salle Street, Chi 
age 4, Ilinets 
Fairbanks, Morse @ C« South 
Michigan Ave... Chicago m 
com Engineers, In S21 Mar 
ket St San Franctco 3. Calif 
Worthington Pump and Machinery 
Cort Harrikon, New Jersey 
EXPANSON JOINTS—PIPE 


See Joints Expansion, Pipe! 


EXHAUSTERS 


See PF 


AIR 
ump, Vacuum 
PANS, EXHAUST AND 
VENTILATNG 
Draceo Corp wre E 
Cleveland 5, 0 
Mfe. Co 


116th St 


996 N 
Oh 
Koppers 


Jeffrey 


ith St 
Bide 


orp.. Pitts 


FEED, CHEMICAL 


See Chemical Feeding Equir 


ment 
FEED WATER FILTERS 
Rieckburn-Smith Mfg In 
95 River St.. Hoboken, N. J 
Chemical Equipment Co Pr. oO 
Rox 3008 Annex 
Angeles 


Hardinge C« 240 Arch St 
York, Pa 
Infileo, In Tucson, Ariz 
Permutit Co 0 «UW 42nd St 
New York 18, N. ¥ 
rtioneers, Inc B45 
Providence 1 I 


Harri» 
Darby 
Box 


thington Pump an! Machinery 
Corp., Harrison, N. J 
FEED WATER HEATERS 
Biackburn-Smith Mfe. Cx Inc 
River St Hoboken, N. J 
ndum Co Refractories 
Div Perth Amboy, N. J 
hrane Corp I7th St. @ Alle 
gheny Ave., Philadelphia, Pa 
Hardinge Co., Ime 240 Arch St 
York, Pa 
Infilee, In Aris 
Lakeside Engineerine Corp 2 
W. Adame St.. Chicago 6, TD! 
Permutit Ce 0 h6UWW 42nd St 
New York 18, N. ¥ 
Eneineers, Inc., 821 Mar 
San Francisco, Calif 
Worthington Pump and Machinery 
Corp., Harrison J 


Carbor 


Tuesor 


Process 
ket St 


FENCE 
{ ntinenta!l 


Ind 


(Chain Link) 
Stee! Corts Koko 
FERRIC 


Dow 


CHLORIDE 

Chemical Co., Midland, Mict 

Penn. Salt Mfe. Cs Widener 
Bide.. Philadelphia 7. Pa 
Liquid) 

Phipps & Bird, Inc 0a Ss 
St Richmond, Va 


100 


Sixth 


FERRIC CHLORIDE 


See Chemical Feed and 


FEEDERS 
Prog 


tioning Equipment) 


PERRIC SULPHATE 
Phipps & Bird, Inc son S 
St Richmond, Va 


Tennessee Corp., 1028 Connecticut 


N.W. 823-A, Washington 


Sixth 


D. « 


| FILTER RATE 


FIBRE PIrTe 
See Pipe, Fibre 


FILTER ALBUM 
Activated Alum Sales Cory 
Wyndhurst Ave,. Baltim 


& Dye 
tor Street, New , } 
Penn Salt Mfg. Co.. 1000 Widener 
Bidg.. Philadelphia *. Pa 
Phipps & Bird, Inc., 303 5S. Sixth 
St.. Richmond. Va 
Stuart Corp.. 516 N 
Baltimore 1. Md 


Charlee St 


FILTER EQUIPMENT 

American J Work» 
Broadway ! 

Blackborn-Smith Mfg. C« 
96 River St.. Hoboken 

R. D. Cole Mfg 

Carborundum (« 
Div., Perth Amboy 

H. D. Fowler Ca., Ine 
St P. O. Box 3084 
Wash 

General Amer Transportatinen 
Corp.. 10 E. 49th St.. New York 
i1NY¥ 

Hardinge Co 
York, Pa 

Infiles, Inc Tucson, Ariz 

Lakeside Engineering Corp 222 
W. Adams St.. Chicago 6, I)! 

F. B. Leopold Co., Inc.. 2413 W 
Carson St. Pittsburgh 4, Pa 

i. 42nd St 


901 Lane 
Seatt k« 


Inc., 240 Arch St 


Permutit Co 
New York 18 
Eng incers 
ket St.. San Fr 
Proportioneers, Inc 
ve.. Providence 1! 
Roberts Filter Mfg. Co 
Pa 


821 Mar 
Calif 

5 Harris 
I 


Process 


Darby 


Simplex Valve & Meter Co., 674 
Upland St., Philadelphia 42, Pa 

Stuart Corp 516 N. Charles St 
Baltimore 1, Md 

U. S&S. Hoffman Mach. Corp I 
Fourth Ave., New York 3, N. Y 

Walker Process 
Aurora, Til 

Yeomans Brothers (C« 
Dayton St., Chicago 


Equip 


FILTER MEDIA 
Anthracite Equipment Co 
Barre, Pa 


FILTER PLATES AND TUBES 
Carborundum Cx Perth Arboy 
N 

H. D 
St. (P. O 


Wash 


O01 I ane 
Seattl« 


Fowler C« 
Box 


Ine 
3084) 


CONTROLLERS 
& GAGES 
See Rate Controllers 
FILTERS, SAND & GRAVEI 
Graver Water Conditioning Ce 
216 West 14th Street, New York 
N. ¥ 
Hardinge Co., Inc 
York, Pa 
Infileo, Inc., Tucson, Ariz 
Lakeside Engineering © 
W. Adams St., Chicag 
F. B. Leopold Co., Inc 
Carson St., Pittsburgh 
The Permutit Co., 330 
Street, New York 18 


240 Arch St 


N. ¥ 
FILTER UNDERDRAINS. 
SEWAG 


Well Works 
Broadway, Aurora, I! 
Infileo, Inc., Tucson, Ariz 
Lakeside Engineering Corp 

i Adams St., Chicago 6, I! 
& Stevens Inat.. 444 
Glissen, Portland, Ore 
Regulator 
Div 


American 100 )6N 


Leupold 
N.E 


Minneapolis-Honey well 
Co., Brown Instruments 
Philadelphia 44, Pa 

Simplex Valve & Meter Co.. 6745 
Upland St., Philadelphia 42, Pa 

Sparling Meter Co., Box 32 Tae 
Angele 4. Calif 


FILTER t NDERDRAINS, 

WATER 

Well Works 
Aurora, Ul 

The Carborundum Co 
boy iJ 


Amer 100 N. Broad 


way 


Perth Am 








R-5 


Ralph B arter ( 192 Atlantic | Chicago Bridge & Iron Co. 332 | FLOW TUBES Chicago Bridge & Iron Company 
Street, Hackensack, N. J S. Michigan Ave., Chicago 4 Builders-Providence, Inc., 345 Har 832 S. Michigan Ave., Chicago 
Iron Pipe Research Asen Chicago Pump Co., 2300 Wolfram ris Ave., Providence I Chicago Pump Cx 2300 Wolfram 
S. Michigan Ave., Chicago, Street, Chicago 15, lilincis Foster Engineering Oo., 835 Le Street, Chicago 18, Mlinois 
Pacific Flush Tank Co., high Avenue, Union, N. J R. D. Cole Mfg. Co... Newnan, Ga 
Fowler Ce Inc., 901 Lane Ravenswood Ave. Chicago The Foxboro Co, Neponset Ave The Dorr Company, Barry Place, 
P. O. Box 3084, Seattle Preload Corp., 211 E. 87th St Foxboro, Mass Stamford, Conn 
Wash New York 16, N. ¥ Infileo, Inc.. Tucson, Ariz General Amer Transportation 
Hardinge Co., Inc., 240 Arch St Process Engineers, Inc Mar- Simplex Valve & Meter Co., 6743 Corp. 10 E. 49th St.. New York 
York, Pa ket St.. San Francisco, i i Upland St., Philadelphia 42, Pa v7, 2 . 
Infileo, Inc.. Tucson, Aria Walker Process Equip., Ene. | en Iron Works, Warren, 
Lakeside Engineering Corp., 22 Aurora, Til | FLUMES. IRON & STEEL ' ‘ine = ees 
W. Adame St.. Chicago 6, Il! | R. D. Cole Mfg. Co., Newnan K. : rm Company Inc.. Koppers 
PB. Leopold Co. Inc. 2413 W. | FLOCCULATING EQUIPMENT Simplex Valve & Meter Co., 6743 Pldg.. Pittsburgh 19, Pa 
Nat'l. Clay Pipe Mire. Inc “joo American Well Works, 100 N Upland St., Philadelphia 42 Pacific Flush Tank Co 4241 
N. LaSalle St.. Chicago 2, Ill Broadway, Aurora, Il : L : | Ravenswood Ave., Chicago 13, 
Permutit Co 330 W. 42nd St Ralph B. Carter Co., 192 Atlantic | FLUORIDATION CHEMICALS | Th ; 
' LY Street, Hackensack, N. J | Blockson Chemical Co.. P. O. Box Pittsburgh-Des Moines Steel Co., 
Chain Belt Co.. 1610 W. Brace 1407 Joliet, I! Neville Island, Pittsburgh 25 
St.. Milwaukee 4, Wis General Chemical Div Allied Posey Tron Works, Inc. Lancas- 
Cort 16 N. Charles St Chicago Pump Co., 2300 Wolfram Chemical @ Dye Corp.. 40 Rec ter, Pa 
Baltimore, Md Street, Chicago 18, Dlinois« tor 8t.. New York 6. N. ¥ Process Engineers, Inc 
Walker Process Equipment, Inc Dorr Co., Barry Place, Stamford Tennessee Corp., 1028 Connecti ket St San Francis 
Aurora. I! Conn cut Ave. N.W. 823-A. Wash- | Walker Process Equip 
Hardinge Co., Inc., 240 Arch St ington, D. ¢ Aurora, Til 
. . " York, Pa } 
VULTEnS VACUUM Infileo, Inc., Tucson, Ariz FLUORIDATION EQUIPMENT GAS INDICATOR AND 
U. 8S. Hoffman Machinery Corp Jeffrey Mfg. Co., 996 N. 4th St ; m cz DETECTORS 
" Michine Co.. 345 Harrix 
I 


Darby 


111 Fourth Ave., New York 3 Columbus 16, Ohio Omega Reiley Co 
Lakeside Engineering Corp., 222 Ave., Providence, R . = Checlond 10 
FILTER WASH CONTROI W. Adams St.. Chicago 6. Il Prepertiencave 45 Harris | permutit Co., 330 W 
' > ; : F. B. Leopold Co., Inc., 2413 W Ave., Providence I — . ‘ 5 
Builders- Providence Inc 77) Carson St.. Pittsburgh 4. Pa Wallace & Tiernan, Newark. N. J ew Tor 
Harris Ave., Providence, R. I Link-Belt Co.. 2045 Ww Hunting Phipps and Bird, Inc., 303 8S. 6th 
The nang », Neponset Ave Park Ave., Philadelhpia, Pa FOOT VALVE WITH STRAINER St., Richmond 5, Va 
Hardi ae in. tad, $00 dod © Permutit Co., 330 W. 42nd St (See Valves, Foot) 
arc gg ne., 240 Arch St New York 18. N. ¥ : = GATES, SHEAR 
Phipps & Bird, Inc., 303 8S. Sixth . ral Mie. Co 203 
Tucson, Ariz St. Richmond, Va FORMS & GASKETS FOR ae ye ee 
Engineering Corp., 222 Prescss Bnginesre. tne., 621 Mar PIPE JOINTS a : 
Adams St., Chicago 6, Ill ket St., San Fancisco 3, Calif Northrup & Co., Inc., Spring Val Eddy Valve Co., Waterford, N. Y 
. : ‘ — Roberts Filter Mfg. Co., Darby ley, N. ¥ lowa Valve Co, 201-299 N. Tal- 
FITTINGS, PIPE, SOLDER TYPE Pa. A Chicago 80. Til 
The American Brass Co. 25 | Stuart Corp. 516 N. Charles St../| FURNACES, MELTING, POUR- ate 2 i. a _ 
Broadway, New York 4, New Baltimore, Md ING LADLES, POTS, ETC. Lakeside Engineering Corp.. Th. 
, Walker Process Equip., Ine > . W. Adams St., Chicago 6, Ill 
York Atlas Mineral Products Co., Mertz- . P RB 80. 
Cast Iron Pipe Research Asso Aurora, Il town. Pa Lee Hydraulic Co., 0. Box 804, 
122 S. Michigan Ave., Chicage Yeomans Bros. Co., 1423 N. Day W. 8. Darley @ Co., 2 fash Troy, ~ 
s mi ton St., Chicago 22, Il) ington Bivd . . — A . ayy . i . 
Crane Co., 836 8S. Michigan Ave James B. C s q alve itting oO, 
Chicago 5, Tl FLOOR STANDS N. Talman Ave., Chicago P Box 909, Anniston, Ala 
Dresser Manufacturing Div 69 American Car &@ Fdy. Co 30 Hydraulic Development 
Fisher Ave., Bradford, I Church St.. New York 8 N. ¥ Church St., New York City GATES, SLUICE 
Grinnell C« Inc., 240 W. Ex- James B. Clow & Sons, 201-299 Lee Hydraulic Co P. O Crane Co., 836 8. Michigan Ave 
change St., Providence 1, R. I N. Talman Ave., Chicago, Ill ae ¥- Y ac ' = Chicago 5, Ill 
~ > q . , a ie ‘ ne 870 
pes x Co., Erie, Pe = a Micgen Ave E. Ferry St. Buffalo, N. ¥ Chapman Valve Mfg. Co., 20% 
An oint Pipe Co., P. O x Dest — ; c wil , Mueller Co.. 812 W. Cerro Gorck Hampshire St., Indian Orchard 
92 . ve Co il spo b 2 dore 
wy | con ge Kas —" — St., Decatur 70, Il Mass. : 
sas ne Ue -— . The Filer & Stowell Company, 147 Northrop & Co., Inc., Spring Val R. D 5 ole Mts Kewanes Ce. . 
269, E. Orange, N. J EB. Becher Street. Milwaukee 7 ley. N. ¥ The Filer & Stowell Co., 147 E 
M. & H. Valve & Fittings Co Wisconsin Joseph G. Pollard Co., Inc., New Becher Street, Milwaukee 7 
P. O. Box 909, Anninston, Ala Infileo, Inc.. Tucson. Ariz Hyde Park, N. Y¥ Wis 
x naien eee Corp., 2nd @ lowa Valve Co., 201- 299 N. Tal R-S Products Corp., Wayne June H. D. Fowler Co., Inc., 901 Lane 
Riverview, Kansas City 18, Kan man Ave., Chicago 80, II! tion, Philadelphia 44, Pa St.. P. O. Box 3084, Seattle 
Wash 


? GAGES (Liquid Level, Pressure Re- lowa Valve Co., 201-299 N. Tal 
Lee Hydraulic Co., P. O. Box 804 cording) man Ave., Chicago 80, Ill 
Troy, N. Y Bailey Meter Co. 1072 Ivanhoe Lee Hydraulic Co., P. O. Box 804 
N F. B Leopold Co., 2418 Ww Car Rd.. Cleveland 10, Ohio Troy, 
R. D. Wood Co., 1072 Public oom St, FReaae 6 Pe Builders- Providence, Inc., ! Mueller Co., Decatur 70, Tl 
Ledger Bldg Philadelphia 5 —— Co “Te. Chestnut St ris Ave., Providence, R. I R.S. Products Corp 4600 
Pa - ry pe ad _ Ge The Clark a 't 1146 E mantown Ave., Philadelphia 
P. O. Box 909, Anniston, Ala . S& Darie yr? S. Morgan Smith Co., York 
FITTINGS, TEES, ELLS, ETC. Rensselaer Valve Co., Troy, N. Y¥ ington Blvd., Chicago 12, Il > > > 
American Cast Iron Pipe Co., P A. P. Smith Mfe. Cx 5 } Foxboro Co., Neponset Ave., Fox GATE VALVE OPERATOR 
O. Box 2603, Birmingham 4% Arlington Ave., E. Orange. N. J boro, 3} Crane Co., 836 8S. Michigan Ave 
Ala R. D. Wood Co., 1072 Public Infileo Tucson, Ariz Chieago, Il 
James B. Clow & Sons, 201-299 Ledger Bidg.. Philadelphia, Pa Lakeside Engineering Corp.. 222 Darling Valve and Mfg. Co., 
N. Talman Ave., Chicago 12 W. Adame St., Chicago 6, I'l Williamsport, Pa 
Crane Co., 836 8. Michigan Ave.,| FLOORING, GRIDS, GRATINGS, 7 ee eevee Tat. O08 Eddy Valve Co., Waterford, N. Y 
Chicago, Ill TREADS, ET Min 4. 2, i- The Featere Co. Mepensst Ave 
ne olin ~ nm e y o 
Dresser Manufacturing Div 69 Blaw-Know Company. 2051 Farm- : a. Neel my “Div. Foxboro, Mass 
Fisher Ave., Bradford, Pa ers Bank Bidg., Pitt«burgh 22 Philadelphia 44. Pa Infileo, Inc., Tucson, Ariz 
Glauber Brass, Inc., Kinsman Pa Simplex Valve @ Meter Co., 6743 lowa Valve Co., 201-290 N. Tal 
me I w Irving Subway Grating Co., Ine Upland St., Philadelphia, Pa man Ave., Chicago 80, [il 
Grinnell Co ne., 260 Ex 27th St.. 49th and Sist Aves , . . 0 P Lee Hydraulic Co., P. O. Box 804 
change St Providence, R. I Long Island City 1, N. ¥ a ag , 1ese Penn Troy 
Hays Mfg. Co., Erie, Pa ; te Payne Dean & Co., Madison, 
The Kennedy Valve Mfg. Co FLOW METERS ~ : me A. P. Smith Mfg. Co., E. Or 
1036 E. Water St., Elmira, N. Y ite Sheer Ge. et tee ee eee N. J 
M & H Valve @ Fittings Co Rd.. Cleveland 10. Ohio See Grinders) 
P. O. Box 909, Anniston, Ala Bethlehem Fdry. & Machine Co GATE VALVES 
U. 8S. Pipe & Foundry Co., Bur Bethlehem, Pa GAS DIFFUSERS 
lington, N. J Builders-Providence, Inc., 345 Har- Carborudum Co., Perth Amboy 
Warren Foundry & Pipe Corp ris Ave.. Providence, R. I N. J . = . . 
55 Liberty Street, New York 5 Fischer &@ Porter Co., Dept. 9F Process Engineers, Inc.. 821 Mar- | @Z488. SPEED REDt CING 
N. Y Hatboro, Pa ket St., San Francisco, Calif Allis-Chalmers Mfg. Co. 1192 8 
R. D. Wood Co 1072 Public The Foxboro Co., Neponset Ave Walker Process Equip., Ine 70th St Milwaukee, Wis . 
Ledger Bidg., Philadelphia, Pa Foxboro, Mass Aurora, Tl De Laval Steam Turbine Co., Not 
> tingham Way, Tranton 2, N. J 
‘ Fowler Co., Inc.. 901 Lane I : 204k 
FLASH MIXING EQUIPMENT St.. ». Box 3084, Seattle, | GAS ENGINES sink-Belt Co., 2045 W. Hunting 
, tin Gettinn Gink Park Ave., Philadelphia, Pa 
Westinghouse Corp., Pitts- ——— oo Westinghouse Elec. Corp., Pitts- 
| burgh 30, Pa . » ——- burgh 30, Pa 
FLEXIBLE JOINTS GATES, FENCE (Steel) Worthington Pump and Machinery 
(See Joints, Flexible Pipe.) FLOW RECORDERS Coeente Steel Corp., Kokomo Corp., Harrison, N. J 
ne 
(See Rate of Flow Recorders) Ene rer 
> = Cow GEIGER COUN 8 
FLOATING COVERS (Digester) GAS HOLDERS BEIGER TER 
Ralph B. ¢ 92 Atl 3 FLOW REGULATORS aii Beckman Instruments, Inc., 820 
a'p arter, 192 Atlantic St : oes American Well Works, 100 N Mission St South Pasadena, 
Hackensack, N. J See Rate of Flow Controllers) Broadway. Aurora, Il Calif. 


W.& 5S. W. REFERENCE & Data 1952 


United States Pipe and Foundry Kennedy Valve Mfg. Co., Elmira 
Co., Burlingtoa, N. J _ 2 

Warren Foundry & Pipe Corp. 

Liberty Street, ew York 

Y 4 





(See Valves, Gate) 











(See Mixers & Mixing Equipment.) | 
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834 S. Michigan Ave 
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W. Glenoeks 


Crane Co 
Chicago 5 
f The Ford 


mA Siath 


Meter Box Co, In 
Ind 
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te 


Ine Kineman 


Liberty 


sENERATORS 


Allie Chalmers Mfg : m 
we 
Decatur 76, I 
A. P. Smith Mfz. Co, E. Orange 
N. 4d 
The Welsbech Corp., Kitson Di 


is town 1300 )=695Wainut Street 
Philadelphia 2, Pa 
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A llent« 


GUNITING 


Cement Cur 
Walnut Street wr Pa 


SENERATOR SETS. GAS & 
DIESE! 


Pine 


DIGESTER 
Radiator @& 


‘ om 


HEATERS 
a t American 
Sanitary 
burch 30 
Chicage 
Street 
age 12, 1 | . C 
Kinemar Conn 
of Im Tucson, Ariz 
Pacift Flush Tank ¢ 
Ravenswood Ave Chicag 
Engineers, In« 
San Franciaco 
Process Pajuir 


Standard 
Pitts 


ENGINES 
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OOSENECKS 
ames BO Clow ne 2v9 | 
N. Tallman A 
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Berry Place. Stamford 


Prec ems 
ket St 
Walker 


rora, I 


HOSE 
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The American Brass ( 

Broadway, New York 4 
WwW. S&S. Darley & 2810 
rton Bivd 


STEAM, AIR, WATER 
ON 


N.Y 
‘ Wash 
Chicago 12, I 


Harr 
JRATINGS (See Flooring 


HYDRANT PUMPS 
Pur Hydrant) 


/REEN SAND (See Zeolite 


we {te See 
HYDRANTS (Pire) 
Chapman Valve Mfe. 
Orchard, Mass 
Crane ( ase 8 
Chicag nl 
Darling Valve ( 
Pa 
Faidy 
H. D. Fowler ¢ 
St Pr o 
Wash 
Valve Ce 
man Ave 
The Kennedy 
BE. Water St 
Valve 


Indiar 
Michigan Ave 

Williamsport 
Waterford, N.Y 


901 Lane 
Seattle 


Valwe Ce 
Inc 
Box 20m4 
201-299 N 
Chicago *, Tl 
Valve Mfg. ¢ 
Elmira, N 
Mie Ce 


Ta 


lowa 


GRINDERS, GARBAGE & Ludlow 
S¢ REENINGS N 
oN M &@ H Valve & Pittings 
P.O. Box 909, Anniston 
Mueller Co., Decatur 70, Dl 
Rensselaer Valve Cx 
Street Troy N.Y 
Rows Valwe Mfg. Ce 
%S, Troy, N. ¥ 
A FP. Smith Mfg. « - 
N. J 


Ontario 


Ime Box 


Orange 


~ Cory tnd & 
Kaneas City 18, Kan 
od Co 1072 Public 
Philadelphia, Pa 


Ga 
Riverview 
D We 
Bide 


HYDRAULICALLY OPERATED 
GATE ALVES 
See Valves, Gate 
HYDROGEN 10N EQUIPMENT 
pH 


Se Test Equipment 

HYPO-CHLORINATORS 

Equipment (: Pr. Oo 
Rox 8008, Terminal Annex, Los 
Angeles 54, Calif 

Fischer & FP 
Hatboro, Pa 

H. D. Fowler Co 
gt Pr. O. Box 
Wash 

Lakeside 
W. Adame St 

Omega Machine Co 
Ave. Providence 

Precision Machine Cx 9 Union 
: Sommerville, Mass 

Ine 45 Harris 

kK 


Providence 1 


Chemical 


GRIT CHAMBER EQUIPMENT & 
GRIT WASHERS 
Ame We 
Hroadwa 
he 


wter « Dept. 9F 
an 
901 Lane 


Seattle 


Ine 
wre 
Engineering Cory 222 
Chicago 6. I 
$45 
R 


1 


Jeff re Mie i Suare 
‘ ymbus 1¢ 
Link-Belt ¢ 7 “ 
Park Ave Philade 
Engineers, Ir a2) Mar 
San Francisco, Calif 


Equis Ir 


roporth neers 
Ave 

Wea 
N 


or 
Hunting 


phia 40, Pa Newark |! 


ace and Tiernan 

Process J 
het St 

Walker HYPOCHLORITES (High Test) 


Hy pox 


Process 
See Caleiur 
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INCINERATORS 


Super 
Ave 


Engineering 
Madison 


Combustion 
heater, Inc 
New York 

Derr Co., Barry 
Conn 

Morse Boulger Destructor Co 
E. 42nd St, New York 17, N.Y 

Nichole Engineering & Research 
Corp., 7@ Pine St. New York 


200 
N.Y 


Place, Stamford 


N.Y 
Pitteburgh-Des Moines Stee! C« 
Island, Pittsburgh 2 


INDICATORS. 
ILLUMINAT 
Automatic Cx 1065 Uni 

versity Ave Mine 


Meter ) Is 


LARGE DIAI 
D 


anhoe 

50 Har 
Neponset Ave, Fox 
Tucseor Ari 


Stevens Inet 
rtland 


444 

? . Glieeen, P Ore 

M 4H Valve @ Fittings Co., P.O 
Box 909. Anniston, Ala 

Minneapolis-Honeywel! Regulator 
‘ Brown Instruments Div 
Philadelphia 44, Pa 

Simplex Valve & Meter C« 
Upland St., Philadelphia 42 

Sparling Meter Co.. Box 8277 
Angeles 54, Calif 


674 


INSECTICIDES 
Genera Chemica Div A 
Chemical & Dye Corr 40 
tor St.. New York 6, N. ¥ 


ted 


Rex 


SLEEVES, VALVE 
201.299 N Ta 
i 
Box 


INSERTING 

lowa Valve Cx 

man Ave Chicag 

Lee Hydraulic Co., P. O 
N. Y 


Tr 


aO4 


Smith 456 ON Arlingtor 
East Orange, N. J 


MENTS (Meterological) 


Leupold & Ste 
N Glissen 


ens Inet 444 
Portland, Ore 
( Madison 
Phipps and Bird, Inc 103 S. 6th 
St.. Richmond Va 
Wallace and Tiernan, Newark I 
? J 


INSULATION 
Johns-Many ille 2 
New York City 
Nationa Gypeum 
N. ¥ 


40th St 


Buffak 


IRON SULPATE 
Ser erric Sulfate 
Sulfate) 

JOINTING COMPOUND AND 

MATERIALS 

Atias Minera 

town 


Mertz 


Prod. ¢ 


ted 


Rect 


Barrett Chemical & 
r St 


New 
Michigan Ave 
a « 2810 Wash 
Bivd.. Chicage m 
Dearborn Chemical Co io 8S 
Michigan Ave., Chicago 4, Il 
Electro-Chemical Engr. @ Mf« 
‘ Broad & Grant St Km 
maus 
HD ‘ Ine 01 Lane 
084), Seattle 


ngton 


St , Box 
Wash 
Grinnell ( 
change 
Michae! Hayman 
Ferry St.. Buffak 

Hydraulic Development Corr 
Church St.. New York City 
Jobns-Manville Corp 
4h Street, New York 
Koppers C« Inc., Koppers Bldg 
Pittsburgh 19, Pa 
Leadite Co. Philadelphia, Pa 
Northrop & Cx Spring Va 
ley, N.Y 
Warren F 
5 Liberty 


N.Y 


Inc. 260 W. Ex 

Providence, R. I 

& Co 7 E 
N. ¥ 


St 


Ine 


undry & 


Street 


Pipe Corp 
New York 


PIPE 
299 N 


m 


EXPANSION- 
Clow, 201 
Chicago 12 


JOINTS 
James FB 
man Ave 


Crane ( 836 S. Michigan Ave 
Chicas Til 
Manufacturing 
Ave.. Bradford 
Kent Mfg 21 
mailer Ave. Kent, Ohi 
Manville Corp.. 22 E 
New York 16. N.Y 
Pipe Co., P. O 
Orange, N. J 
dry & Pipe Corp 
New York 


Di 
Pa 
( 18 


Dresser 
ton 
40th 
int Box 
East 
en Fou 


Liberty St 


JOINTS, FLEXIBLE PIPE 


Kent Mfg. Co Kent 


ow & Son 299 N 
Ave. Chicago 12, I 
sfacturinge 


James B. ¢ 201 
Talman 

Drewer Mar 

Fisher 


JOINTS, MECHANICAL 
FLEXIBLE 
Ame 
‘ ner 


Hrass t« 
Cadilia Cort 
St.. Birmingbar 


The 
Orange 
United 
Co 
Warrer 
Broadway 


BRAIDED 
Mineral Pr 


JUTE 


AND TWISTED 
Atlas Tre 


Mertz 


Jd. { 
Michigan Ave 


& Mfe 


Sts Er 


Ener 


01 Lane 


O84, Seattle 


LABORATORY APPARATUS, 
REAGENTS AND EQUIPMENT 
( 1700 Irv 
Rd., Chicago 14, Tl 
Instrument Ine +18 
St.. Maywood ! 
4th Ave 
Pa 


Central Scientific 
ne Park 


oman 
Hagan 


Inc 
Alt 


Laboratory 
University Ave., Pal 
Chemical Div Allied 
Dye Cort 40 Re 
New Y: N.Y 
1718 Northern Blvd 
City N 
E *# 


Ceneral 
Chemical & 
Street 
ige, Inc 
Long Island 
Klett Mfg. Co 1 
New York 28, N. ¥ 
Nat'l Technical Lab 
ies, Calif 
Permutit Co $31 
New York City 
Phipps & Bird 
St.. Richmond 
Ww A. Taylor & Co 
Rd Baltimore, Md 


tor rk 6 


He 


th St 


Los Ange 


Inc 


CAULKING 
ase 8S 
1h 

lamba Corp 2nd 
Kansas City 18 


LEAD, 
Crane Co 
Chicag« 
Sonken-G 
Riverview 


Michigan Ave 
and 


Kar 


LEAK LOCATING INSTRUMENTS 


(See Water Leak Locating Ine«tru- 


ments 


LIGHTING 
Electric ¢ $< 


General hetectady 


Westinghouse Electric Corp., Pitts 
burgh ‘ Pa 





LIMES, HYDRATED 
Dow Chemical ¢ 
Nats 


aware 


& QUICK 
Midland, Mich 
Gypeum Co 825 «(Del 
A ve Buffalo 2, N. Y 


LINING, TANKS 
Electro-Chemica 
Ce Broad & 

Pa 


& Mfg 


Sts. Em 


Engr 
Grant 
maus 


LIQUID CHLORINE 
chi 


See rine, Liquid 


LOCATORS, BOX, PIPE AND 
VALVE 


A 2810 Wash 
Chicago 12, 
631 Cahuenga 
lywood, Calif 

Lab., Inc., 1961 

Pak Alt 


W. 8. Darley 
ington Bivd 

The Detectron ( 
Bivd.. North H 

Fischer Research 


reity Ave 


Inc 01 


ox 3084 


Lane 
Seattle 


44 W. Ghee 


Calif 


The Goldak Co., 1 aks 
Bivd.. Glendale 1 
Joseph G. Pollard ¢ Ine 
Hyde Park, N. Y 
E. H. Wachs Cx 
Chicago 22 
Wilkinson P 
Chevy Chase Dr 


Calif 


Dayton St 


fuc ( 


LUBRICANTS, VALVE 
American Car and F 
Di 1501 Ferry 

Detroit, Mich 


alve 

East 
MANHOLE FRAMES. COVERS 
H. W. Clar 


James B 


R. D Ne 
The E. H 
St 
Warren Foun 
Liberty St 


whan 
25 Dart n 


iry & Pipe Cory 
New York 5, N. ¥ 


MANOMETERS 
Builders-Prov Inc 
ris Ave Providence 1 
ischer & Porter ¢ 
Hatboro, Pa 
Neponset 


idence 350 Har 
K 


mpany, Dept 


Ave., 


Railroad 
nn 
Sixth 


‘ 6743 
ade phia 42 Pa 
Newar rk 


Phi 


Tiernar 


MASONRY SAWS 


See Saws, Concrete & Masonry) 


BOXES, 
ETC. 


Pasadena 


METER ACCESSORIES 
HOUSING SETTING, 
Art Concrete Works 

Calif 
H. W. Clark Co., Mattoon, Tl 

James B. Clow & Sons, 201-299 

N. Talman Ave., Chicago 12, Il 
836 S. Michigan Ave., 
lil 

ae & Manufacturing 

filliamsport, Pa. 
rd Meter Box Co., Wabash, Ind 
D. Fowler ¢ Inc., 901 Lane 
St I 0. Box 3084, Seattle 
Wast 
The F 


xbor 


xboro Co., Neponset Ave 

Mass 

Grinnell Cx Ine 260 W. Ex 
hange St., Providence 1, R. I 

lowa Valve Co., Oskaloosa, lowa 

Kennedy Valve Mfg. Co., Elmira 
N. ¥ 

1m 

Orange, 


Mue!l 
A. I 
N 


ler Co., Decatur 70 
Smith Mfg. Co., E 
J 


COUPLINGS & YOKES 
Meter Mfg. ( 
s0th St.. Milwaukee 
Mattoon 
& Sons, 
Chicago 1 
Wabash, Ind 
Inc., 901 Lane 
sOR4 Seattle 


METER 
Badger 
North 
H. W 
James B. Clow 
N. Talman Ave 
Ford Meter Box Co. 
H. D. Fowler Co 
St, P.O. Box 
Wash 
The Foxboro Co 
Foxboro, Mass 


ark Ce 


Neponset Ave 





Glauber Brass Ine Kinsmar 
Ohio 

Hays Mie. ¢ 
St» Fire 

Mueller Cx 

Neptune Meter Co 
St.. New York 


ith & 
Pa 
Decatur ” 
0 West 
City 


Liberty 


Ii 
50th 
1500 Walnut St., 
Pa 

1-Gamon 
“% Worthington 

Machinery Corp 
St.. Newark, N.J 


Meter Divi 
Pump @ 


296 «©6South 


METER REPAIR PARTS 

Meter } o 2371 
North 30th St Wis 

The Foxboro ( Ave 
Foxbor« ass 

Mfg. « South 


ass 


Badger 
Neponset 
Hersey 


Meter 
Memphis Tenn 
Neptune Meter Co., 50 
St New York 20, N 
Rock well Manufacturing Ce 
Pittsburgh Equitable Meter Di 
400 N. Lexingto AY 
rah 8, Pa 


Sterick Bide 


Specialty Cx 


West 
Y 


METERS 
Ceenerai 
N.Y 
Infileo Inc 
age 16, Il 
Phipps and Bird, Inc 
St.. Richmond 5, Va 
Simpson Electric Co 5200 W 
Kinzie St., Chicago 44, Ill 
Westinghouse Electric ( 
Pittsburgh 30, Pa 


ELECTR 
Electric ( Schenectady 
Chi 


03 S. 6th 
‘orp 


Neponset Ave 
& Meter Co., 6743 
Philadelphia 42, Pa 

Box 3827 
Calif 


Simplex Valve 
Upland St 
Meter (x 


eles 54 


Sparling 


law Ar 


METERS, GAS 
Bailey Meter Company, 1072 Ivan 
hoe Rd., Cleveland 10, Ohio 
Fischer & Porter Co., Hatboro, Pa 
The Fo Neponset Ave 
Foxboro 
Rock well 
Pittsburgh 
Div 400 N 
Pittsburgh & 
Roots-Connersville 
P. O. Box 327, ¢ 


xboroe Cé 

Mas» 

Manufacturing 

Equitable 
Lexington 
Pa 


Co., 
Meter 
Ave 


Blower 
onners ville, Ind 
METER 

HYDRAL Lit 

The Foxboro Co. 

Foxboro, Mass 
Simplex Valve & Meter Co., 6743 
Upland St.. Philadelphia 42, Pa 
Worthington Pump and Machinery 
Corp., Harrison, N. J 


TURBINES 


Neponset Ave., 


METER TESTING EQUPMENT 

Mfg. Co., 2871 
Milwaukee, Wis 
Co., Hatboro, 


Badger Meter 
North 30th St., 
Fischer & Porter 
Pa 
H. D. Fe 
St P.O 
Wash 
Ford Meter Box Cx 
Hersey Mfg. CC 
27, Mass 
Neptune Meter Co., 00 W 
St.. New York City 
Simpson Electric Co., 5200 W 
Kinzie St.. Chicago 44, IIL 
Worthington ‘Gamon Meter Co 
Newark 


901 Lane 
Seattle, 


Ine 
3084, 


wier Co 
Box 


Wabash, Ind 
South Boston 


METERS, VENTURI 
Bailey Meter Co., 
d Cleveland 
Bethlehem Fdry 
Bethlehem, Pa 
Builders- Providence, Inc., 350 
Harris Ave., Providence, R. I 
H. D. Fowler Co., Inc., 901 Lane 
St. P.O. Box 3084, Seattle, 
Wash 
Foxboro Co., 
boro. ass 
Infileo, Inc., Tucson, Ariz 
Simplex Valve & Meter Co., 6743 
pland St.. Philadelphia 42, Pa 


1072 Ivanhoe 
10, Ohio 
& Machine Co., 


Neponset Ave., Fox- 


Boston 


rth 


Corp., | 





50th | 


METERS, WATER & SEWAGE 


Radger Meter Mfg. Co 
North 30th St.. Milwaukee Wi 

Reiley Meter Co., 1072 Ivanho« 
Rd., Cleveland 10, Ohio 

Bethlehem Fdry. & Machine Co 
Bethichem, Pa 

Buffalo Meter Co., 2909 Main St 
Buffalo, : 

Builders- Providence, Ine., 350 
Harrie Ave., Providence 1, R. 1 

Fischer & Porter Co., Dept. 9F 
Hatboro, Pa 

H. D. Fowler Co 
St. (P.O. Box 
Wash 

Foxboro be 
boro . 


Hersey Mts Ce 


901 Lane 
Seattle 


Ine 
30N4 


Neponset Ave, Fox 


South Boston 
ass 
nfico, Inc., Tucson, Ariz 
Leupold & Stevens Instruments 
Inc 4445 N. E. Glisan St 
Portland 13, Oregon 
Neptune Meter Co., 50 West 
St New York 20, N.Y 
Rock well Manufacturing 
Pittsburgh Equitable 
Div 400 Lexington 
Pittsburgh 8, Pa 
Simplex Valve & Meter Co 
Upland St., Philadeiphia 42, Pa 
Sparling Meter Co., Box 4%2 
Angeles 54, Calif 
Worthington-Gamon Meter Di 
vision, Worthington Pump @ 
Machinery Corp 296 ©6South 
St Newark, N.J 


50th 
Co 


Meter 
Ave 


SOLUTION 
Ivanhoe 


METERS, CLEANING 


Bailey Meter Co., 1072 
d Cleveland 10, O 

Builders- Providence Inc., 350 
Harris Ave., Providence 1, R.1I 

Infileo Ine 325 W. 25th PI 
Chicago 16, Til 

Neptune Meter Co., 50 West 50th 
Street, New York 20, New York 


MIXERS AND 
EQUIPMENT 


Water and 


Well Works, 
Broadway, Aurora, Il 

Chain Belt Co., 1610 W. Bruce St 
Milwaukee 4, Wis. 

Dorr Co., Barry Place, Stamford 
Conn 

Infileo, Inc., Tucson, Ariz 

The Jeffrey Mfg. Co., 96 N 
St.. Columbus, Ohio? 

Lakeside Engrg. Corp 222 W 
Adams St., Chicago 6, Il 

F. B. Leopold Co., 2418 W. Carson 
St Pittsburgh 4, Pa 

Link-Belt Co., 20456 W. Hunting 
Park Ave., Philadelphia 40, Pa 

Phipps & Bird, Inc., 303 8 
St., Richmond, Va 

Process Engineers, Inc 
ket St., San Francisco, 

Roberts Filter Mfg. Co., 
Pa 


MIXING 


Sewage) 
100 N 


(Chemical 


American 


4th 


222 


821 Mar 

Calif 
Darby 

Stuart Corp., 516 N. Charles St 
Baltimore 1, M4 

Walker Process 
Aurora, Ill 

Worthington Pump and Machinery 
Corp., Harrison, N. J. 


Eauipment, Inc 


MOTORS, ELECTRIC 


Allis-Chalmers Mfg. Co., 
70th St., Milwaukee 1, 
Fairbanks, Morse & Co., 600 5 
Michigan Ave., Chicago 5, Il 
General Electric Co., Schenectady 
N. 
Sonken-Galamba 
Riverview, 
Kansas 
Westinghouse Electric 
Pittsburgh 30, Pa 


1192 8 
Wis. 


2nd and 
City 18 


Corp., 
Kansas 


Corp 


| NIPPLES, PIPE 


A. M. Byers Co., Pittsburgh, Pa 
Crane Co., 836 8. Michigan Ave., 
Chieago 6, Ill 
Dresser Mfg. Co., 

Pa 


Div., Bradford, 


Glauber Brass, Ine Kingman, 
Jhio. 

Grinnell Co., Inc., 260 W. Ex- 
change 8&t., Providence, R. 1 
Labpeite Engineering Corp., 222 

Adams St., Chicago 6, Ill 

M2. i. Corp., 2nd and 

Riverview, Kansas City 18, 
Kansas 


& S. W. 


6748 | 


Sixth 


NO-OX-ID 
Dearborn Chem 


Michigan Ave 


NOZZLES, FLOW 
Bailey Meter Co 1072 Ivanhoe 
Rd. Cleveland 10, Ohio 
Ruilders- Providence Ine 
Harrie Ave., Providence 
W. 8S. Darley & Co., 2510 
ington Bivd., Chicage 12 
Foxboro Co.. Neponset Ave 
boro, Mass 
Infileo, Inc., Tucson, Ariz 
Lakeside Engineering Corp 
W. Adame St., Chicago 6 
Simplex Valve Meter Co 
Upland St.. Philadelphia 42 


| NOZZLES, SPRAY 
Chain Belt Co., 1600 W 
Milwaukee 4 
WwW. 8. Darley 
ington Bivd., Chicago 12 
Infileo, Inc., Tucson, Ariz 
Lakeside Engineering 
Adams St., Chicago 
Link-Belt Co., 2046 Hunting 
Park Ave... Philadelphia 40, Pa 
Pacific Flush Tank Co. 4241 
Ravenswood Ave Chicago 18 
ih 
Yeomans 
te St 


Bruce St 


2810 Wash 
mW 


& 
& Co 


Bros. Co, 1428 N. Day 
2 Hi 


Chicago 22 ! 


THREADING 


Clark 


OIL, CUTTING, 
Ridge Tool Co 
Elyria, Ohio 


400 St 


OPERATING TABLES (Pilter) 
Amer. Water Softener Co., Phila 
Inc 850 

ce 
901 Lane 
Seattle 


Inc 
sOR4) 


Tucson 


Pittsburgh, Pa 
330 W. 42nd Bt 
N.Y 


Mfg. « Darby 


Roberts Filter 
a 

Stuart Corp 
Baltimore |! 

Walker 
Hankes 


516 N. Charlies St 
Md 

Equip 
Aurora 


Inc., 518 


Process 


Ave 


ORIFICES 
Bailey Meter Cx 1072 Ivanhoe 
Rd., Cleveland 106, Ohio 
Builders-P rovidence Ime 
Harris Ave., Providence 
Foxboro Co Ave., 
boro, Mans 


Infileo, Inc 


360 
I 


Neponset Fox 
Tucson, Ariz 
I akeside Engineering Corp., 
Adams St., Chicago 6, 
Simplex Valve & Meter Co., 67 
Upland St., Philadelphia 42, P 


OZONE EQUIPMENT 
The Welsbach Corp., Ozone 
esses =Div., 1500 Walnut 
Philadelphia 2, Pa 


Proe 
St 


| PACKING 


Darley & Co., 2810 Wash- 
Bivd., Chicago 12, Il 
22 E. th 8&t., 


w. 8 
ington 

Johns-Manville 
New York City 

Northrop e Co., Ine 


ley 


Spring Val 


PAINT, ACID RESISTING 
Atlas Minera! Prod. Co 
town, Pa 
Div., 
Corp 
York 6, N 
Electro-Chemical 
Co., Broad & 
Emmaus, Pa 
Haynes Products Co., 4007 
nam St.. Omaha 3, Nebr 
Inertol Co., Newark 5, N.J 
Koppers Company, Inc., Koppers 
Bidg Pittsburgh 19, Pa 
Pennsylvania Salt Mfg. Co., 1000 
Widener Bidg Philadelphia 
Phipps & Bird 308 S. Sixth 
St ichmond 
Stoneware 


Mertz- 


Allied Chemical & 
40 Rector 8&t., ew 


Mfe 
Sts 


Engr. & 
Grant 


Far 


Inc 

Va 
U.8 Co 
Ohio 


Akren 9% 


PENSTOCKS 
Allis-Chalmers Mfg. Co., 1192 8 
70th St., Milwaukee, Wis 


- REFERENCE & DATA 1952 








ae ” = PIPE DRILLS 
mt Providence I ‘ 
MeWane Cast Iron Pipe Co - ; Orange, N 
Hoa . HMirmingham a . - : Pipe Mire 
Sonken-Celamba 4 i Salle 5 Chicago 
Riverview i : » 211 & 
. * Smith Mfx On. 16. New 
Orange, N. J S. Pipe & Foundry 
lington, N.J 
COAL T PIPE, STEEL ‘(All Types) 
Barrett Div Allied Chemica! R. D. Cole Mfg. Co.. Newnan, Ga 
Dye Co 40 Rector S&t., Crane Co., 886 8. Michigan Ave 
ou New Ve N.Y. Chicago 5, Ill 
. , Inertol Co., Newark 5, N.4J Grinnell Co., Inc. 260 W. Ex 
Koppers Company, Inc Koppers | change St Providence, R.I 


PIPE ENAMELS, PROTECTIVE— | 
AR 


2 Posey Iron Works, Inc Lan 
caster, Pa 


PIPE FITTINGS (See Fittings) Sonken-Galamba Corp tnd & 


Riverview, Kaneas City 1%, Kan 


PIPE, CEMENT LINED Hidg Pittsburgh 19 
Americas ' Pipe C« 
rming har 


ch Ass PIPE, HARD RUBBER LINED 
American Hard Rubber PIPE TAPPING MACHINES 
Mercer St., New York 13, N.Y Mueller Co., Decatur 70, IN 
Chemical Equipment Co A. P. Smith Mfe. Ce E. Orange 
Box 3008, Termin Annex N 
Angeles 64, Cali The EK H. Wachee ‘ 25 Day 
ton St Chicag« : 


PIPE JOINT COMPOUNDS 
See Jointing Compounds) PIPE TEST PLUGS 
James B. Clow & Sune 201-299 
Galamba Cor 2 PIPE JOINTS (Mechanical) Talman Ave., Chicago ! 
ew, Kansas City areon-Cadillae Corp 2 W. 8S. Darley @ Ce 2 Wash 
Pipe & Foundry ; n St.. Birmingham ington Bivd., Chica iz. mW 
¥ N. J on Pipe Research Assoc., Flexible Sewer Rod Equip. Co 
S. Michigan Ave., Chicage 9059 Venice Bivd Los Ar 
! geles, Calif 
Central Foundry Co., 386 Mur Richmond Fdry. & Mfg. Co., P.O 
Public ray and Pacifie Sts. Newark Box 5150, Saunders Sta.. Rich 
» eviger phia mond, Va 
PHOTOELECTRIC COLORIM emer Manufacturing Div 69 A. P. Smith Mfe. Co., E. Orange 
ETERS Ave., Bradford, Pa N. J 
Kent Mfg. Co., Kent, " 


ripe, CEMENT LINING OF ' 
Centr PIPE THAWING, ELECTRICAL, 


e Cory 140 Cm States Pipe and Foundry - 
: >. Steen 2 STEAM, FLAM 
Warren Foundry @ Pipe Co., 11 W. S. Darley & Co., 2810 Wash- 
N Broadway, New York City ington Bivd Chicage 2. 
>. 211 & ‘ R. D. Wood Co., 1072 Public 
16, N.Y Ledger Bidg Philadelphia 5. | PIPE TOOLS, 
States Pipe and Foundry Pa (Asbestos, Cement) 
Hurlington, N. J -_ . ‘o., 2810 Was 
Te 6 me PIPE JOINT PACKING, STERILE », & See© a: = Net a 
FITTINGS, SARAN, ETC. | pipe. CONCRETE, PRESSURE Hydraulic Development Corp, 60] 4D. Fowler Co., Inc, 901 Lane 
Hard Rubber Chureh St., New York, N.Y St. (P.O. Box 3084), Seattle, 


Me Lock Joint Pipe Co P.O. Box 
J 


Kast Orange, N 
i Corp il F PIPE JOINT TOOLS & Mattixon Co Ambier 
York 1 N.Y Dresser Mfg Div 261 Fisher Pa 
y anc A ve Bradford, Pa Pilot Manufacturing Co 420 
* Ken. | pipe, COPPER, BRASS AND Hydraulic Development Corp., 50 Market St., San Francisco 11 
BRONZE Chureh St., New York City Calif. 
rire AND TANK COATINGS aw eeiehie Binnie .t Mueller Co., Decatur 70, Il. Joseph G. Pollard Co., Inc., New 
‘ H _ Rut ‘ ! ee _y FA - N ww Inc., Spring Val Hyde Park, N.Y 


! 


« ¥ re ~ r te a6 (OS ch ve = 
ed Chen . ul. as _— : PIPE TOOLS (Cutters, Extractors, 
st ev Engincering Corp., 222 PIPE LOCATORS Threaders, Wrenches, Ete.) 
Adams St.. Chicage l W. S. Darley & Co., 2810 Wash- ; Darley & Co., 2810 Wash- 
en-Galamba Cor ington Blvd, Chicago 12, Ill Bivd., Chicago 12, Il 
Riverv =. & City The Detectron Co 631 Cahuen- Fowler Co., Inc., 901 Lane 
. — North Hollywood . O. Box 3084. Seattle 


‘ 





PIPE, CULVERT Research Lab., 1961 Uni Job M rt — 2 Fast 
Iron Pipe Research Assn., | versity Ave.. Palo Alto, Calif yo “Ne a mn 16 NY 
S. Michigan Ave., Chicago D. Fowler Co., Inc., 901 Lane Marl Pp 5 Ride iN 
BR. Clow & Sons, 201-2 P.O. Bes OG, Sates Pilot tee eines Oe 420 
Talman Ave Chicago "hone Mfg. Corp., 2 Linden Market St.. San Francisco 1! 

Amer. ‘Transportation , Reading, Mess. — : 

. fs om a ond Goldak Co., 1544 W. Glenoaks Ridge Tool Co., 400 Clark St 

' . - Bivd., Glendale 1, Calif Elyria, Ohio 

PIPE. ASRESTOS-CEMENT - . ~. . . Joseph G. Pollard Co., Inc., New Trimont Mfg. Co., Div. of Aetna 
. , . . - . Hyde Park. N.Y Industrial Corr 5-71 Armory 

‘ . Wilkinson Products Co. 3987 | St Roxbury (Boston) 

Chevy Chase Drive, Pasadena | Mass 

1 Calif 








| PIPE, VITRIFIED CLAY 
PIPE, PLASTIC | (See Vitrified Clay Pipe and 
Amer. Hard Rubber Co., 11 Mer- | Products.) 
er St.. New York 13, N.Y 
PIPE BENDING MACHINES | , . Carlon Products Corp. 1022 PIPE WRAPPING 
Hydraulic & Mechanical) on - “a Meech Ave., Cleveland, Ohio Johns-Manville Corp 22 East 
. PD Fos . es , 7 ydrestte Ca P.O. Box 804 40th St. New York 16, N.Y 
1672 vy 
, : t - Stoneware Akron 9. PIPE, WROUGHT IRON 
— A. M. Byers Co. Clark Bidg., 
in 


PIPE CUTTING MACHINES a ~. Parsons Pittsburgh 
a < 2810 Wash . Barrett Div., Allied Chemical & 
> 12 ) ‘or vr St. N 
Chicago 12, LL PIPE, PUSHERS (Hydraulic) a Foe _ 
wre Seattle Greenlee Tool Co., 2136 12th St Crene Co. 836 8S. Michigan Ave 
PIPER, CAST IRON Rockford, Ill Chicago 5, Ill 
America Ca } ‘ lee Box 804 Grinnell Co., Inc., 260 N. Ex- 
, PIPE, SEWER change St., Providence 1, R. I 
Cast Iron Pipe Research Assn Lakeside Engineering Corp.. 222 
2 S. Michigan Ave, Chi W. Adams 8t.. Chicago 6, Ill 
aut I Posey Iron Works Im Lan 
James B. Clow @ Sons, 201-299 caster, Pa 
N. Talman Ave Chicago #0 Senken-Galamba, Ind & River- 
I view, Kansas City 18, Kan 


Rererence & DATA 








R-9 


PITOT TUBES Milton Roy Cx 1929 Mermaid Process Engineers, Inc 21 Mar Ralph B. Carter « 192 Atlantic 
‘ Iwan Lane, Philadelphia 18, Pa ket St.. San Pranciece 3, Calif St.. Heckensack. N. J 
Ohio. Peerless Pump Div. Food Machin Proportioneers, Inc 45 Harris Chain Belt Co., 1600 W. Bruce St 
ery and Chemical Corp.. 301 W Ave.. Providence 1 I Milwaukee 4, Wis 
Neponset Ave Ave. 26, Los Angeles 31, Calif Yeomans Brothers 23 Day Chicago Pump Co., 2800 Wolfran 
- Proportionecers, Inc 450 Harris ton St.. Chicago I Street, Chicage 18, II! 
eupold & Stevens Inst.. 4445 Ave., Providence 1, R. 1 W. S&. Darley @ Co. 2810 Wash 
N. KE. Glisser Portland Ore Worthing Pump & Mach. CorP.. PUMPS. DRAINAGE (See Pumps ington Bly Chiecage 12, Il 
Simplex Vaive & Meter ( 674 Harrison, NJ , Sewage and Drainage) De Laval Steam Turbine Co. Not 
Upland St.. Philadelphia 42, Pa Yeomans Brothers (Cx tingham Way, Trenton 2, N. J 
Dayton St.. Chicago ! en Deming C« Salem. Ohio 
PNEUMATIC CONVEYORS FOR Ce OU NE RRRSURE FOR) Domestic Engine @ Pump ©: 
WATER AND SEWAGE TREAT- | PUMPS, CELLAR DRAINER : ; Shippensburg. Pa 
MENT See Pumps, Sump) Aurora Pump Co., 68 Loucks St Pairbanks, Morse & Co. 600 South 
—— ch St 4 1 --s ae Ave.. Chicago 5, Il 
Drac Cort so79 ® " } Carter Ce« 92 tlantic Gorman-Rupp Co 40. Bowman 
Cleveland Ohi PUMPS, CENTRIFUGAL s Hackensack, N. J St Mansfeld Ohio 
Stuart Cory 16 N. Charl Allie-Chalmers Mfg. ( lie2 S $. Darley Homelite Corp Port 
Baltimore 1, Md Oth St.. Milwaukee 1, Wie ington Blvd 
Yeomans Brothers ‘ 428 N Am« Well Works, 100 N Deming Co., 8 Jaewer Machine C« ow 
" mi Fairbanks, } & Co., 600 South Sring St lumbus 16. Ohb 
Loucks St Michigan ve., Chicago I layne & Ine P. O. Box 
i115 Hollywood Sta.. Memphis & 


Dayton St Chicag 2. i 
. . pe (| ure Marlo Pumps, Ridgewood, N. J l 
POROUS TUBES AND PLATES Rarrett-Haentiens & Co., Hatle Worthington Pump & Mach. Corp Tenr 

P Harrison, N. J Marlow Pumps, Ridgewood, N. J 


Carborundum Co., Perth Amboy om fa : 
N.J Byron Jackson Cx PrP. O. Box 


Worthington Pump @ Mach. Corn 
Chicago Pump ( 2300 Wolfram 2017 Terminal Annex, Los An PUMPS, HYDRANT N.J 


Harrison . 
Yeomans Brothers Cx 1423 N 


St. Chicago 18, I « § ! : > | 

Stuart Cor 16 N. Charles St ©, 192 Atlantic W. 8. Darley & Co. 2810 Dayton St., Chieago 22, Il 
~ eg * — St., Hackensack, N ngton Blvd., Chicago 12 

= Chain Belt Co., 1600 W. Bruce St 


McDonald Mfg. Co 


Pine St«.. Dubuque 


Kaltimore 
j rv . w | PUMPS, SEWAGE AND DRAIN 
> » _ ilwaukee & . = } AC 
POWER TAKE-OFFS Chicago Pump Co., 2300 Wolfram weph G. Pollard Co., Inc ~ : 
(Track Type) St.. Chicago 18, Il Hyde Park, N. Y lis-< ha mers Mie. Cx 
Davey Compressor W. S. Darley & Co., 2810 Wash Oh St., Milwaukee 
Ohi ington Blvd., Chicago 12, Il PUMPS, HYDRAULK American Well W 
p Dean ( Madisor De Laval Steam Turbine Co., Not De Laval Steam Turbine Co.. Ni Broadway, Aurora 
oS tingham Way, Trenton 2, N. J tingham Way, Trenton 2, N Aurora Pump ¢ - 
— Deming Co., Salem, Ohi Domestic Engine & Pump (Cx Aurora ! 
PRESTRESSED CONCRETE Domestic Engine & Pump Co Shippensburg, Pa Ralph B. Carter Co., 192 Atlantic 
TANKS Shippensburg. Pa Ross Valve Mfg. Co.. Inc.. 4 Oak- | Street, Hackensack, N. J 
Cement Gun ( Inc., 1520 Wal Economy Pumps, Inc., Div. of wood Ave., Troy, N. ¥ Chain Belt Co., 1610 W. Bruce St 
™ , 
: Allentown. Pa C. H. Wheeler Mfg Co., 19th & Worthington Pump & Mach. Corp Milwaukee 4, Wi 
Cory 211 E Lehigh, Philadelphia %2 Pa * Harrison, N. J | Chicago Pump ¢ 200 Wolfram 
16, N.Y ae em rrmagh Co ha Street, Chicago 18. I 
ichigan ve teago 5 ' . -: 
4 H. D. Fowler Co., Inc., 901 Lane | PUMPS, JETTING | Ww s. Dartey & Co., 2810 Wash 
PRESSURE REGULATORS St P. O. Box 3084, Seattle Ralph B. Carter Co., 192 Atlantic ington Bivd., Chicago 12, Il 
See Regulators, Pressur Wash St., Hackensack, N. J De Laval Steam Turbine Co., Not 
pads : Gorman-Rupp Co., 305 Bowman Chicago Pump Co., 2300 Wolfram tingham Way, Trenton 2, N. J 
. por . St., Mansfield, Ohio } St., Chicago 18, Til Deming Co., Salem, Ohio 
PROPORTIONING EQUIPMENT Homelite Corp ort Chester Domestic Engine & Pump Domestic Engine & Pump Ci 
N. Y Shippensburg, Pa. Shippensburgh, Pa 
Jaeger Machine Co., 716 Dublin Gorman-Rupp Co., 305 Bowman o., Barry Place, Stamford 
Ave., Columbus 16, O St.. Mansfield, Ohio Ce 
»” Th pyre r a 50 
PUMPING CONTROLS Lakeside Engineering Corp., 222 |; The Jaeger Machine Co.. 550, W Economy Pumps, Inc., Div. of C 
W. Adame St., Chicago 6, I! M: . — R i - . ind H. Wheeler Mfg. Co, 19th @ 
oth St. Milwaukee, Wis Marlow Pumps, Ridgewood, N. J ee enon +3 Lehigh, Philadelphia 32. Pa 
Autemati Control Co., 1005 Uni Peerless Pump Division. Food Ma Pine Sts.. Dubuque, Iowa Fairbanks, Morse & ( 600 8 
versit Ave., St. Paul 4, Minn chinery Corp 01 W A venue Michigan Ave., Chicago. I! 
Bailey Meter Co., 1072 Ivanhoe S, Ste Sages SS, Cae PUMPS, PORTABLE H. D. Fowler Co., Inc., 901 Lane 
— : oO Process Engineers, Inc 821 Mar = “ ” St Pr. O. Box 3084, Seattle 
Cleveland 10 : ket St., San Francisco 3, Calif Barrett, Haentjens & Co., Hazke Wash 
een jens & Haske Sonken-Galamba Corp 2nd & BR toa bs a PO. B Gorman-Kupp C« 
on ¥ sas ( yron Jackson o Ox . A : 
Builders- Providence Ine 350 Riverview, Kansas City 18. Kan sae Seeusteet Aone Eee Al St.. Mansfield, Ohi 
Slerris Ave Providence. R. I Worthington Pump and Machinery geles 64. Calif H melite Corp Port Chester 
Chicago Pump Company 2200 Corp arrison, New Jersey Ralph B. Carter Co., 192 Atlantic N 
Wolfram St.. Chicago 18. Tl Yeoman Brothers Co., 1423 Day St. Hackensack. WN. J The Jaeger Machine ( 0 W 
Clark Controller Co., 1146 ton St., Chicago 22, Il Chain Belt Co., 1600 W. Bruce St Spring St., Columbus 16, Ohio 
1S2nd St Cleveland 10 . Milwaukee 4, Wis Marlow Pumps, Ridvewood, N. J 
Dectee Saatecstinn Ca. 08 PUMPS, DEEP WELI | Chicago Pump Co., 2300 Wolfram Peerless Pump Division, Pued Me 
Sieh Avenve. Unica. N. J American Well Works, 100 N Street, Chicago 18, Illinois. chinery Corp., 301 W. Avenue 
: : tA Broadway, Aurora, Il | W. 8. Darley & Co., 2810 Wash 26, Los Angeles 31, Calif 
Don se ve : > = . ‘ 
Aurora Pump Co., 68 Loucks St mR) i F. ~~ mM S. Morgan Smith Co., York, Pa 
emin o., Salem o . ae : 
: ’ Hampden Aurora, Ill Domestic Engine & Pump C Sonken-Galamba Corp 2nd @ 
> on Jackson Cx P. O. Box . Riverview, Kansas City 18, Kan 
Paul, Minna 4 Shippensburgh. Pa 
menite Electronic Co., 407 § Terminal Annex, Los An Fairbanks Morse @ Co.. 600 8 Worthington Pump and Machin 
Dearborn St Chicago 5, Til 4, Calif Michigan Ave.. Chicago 5. I! ery Corp., Harrison, New Jersey 
Yeomans Brothers Co., 1423 N Deming Co., Salem, Ohio Semolite Corp Port Chester Yeomans Brothers Co., 1423 N 
Dayton St.. Chicago 2 ni Fairbanks, Morse & Cx 600 8 Dayton St., Chicago 22. Ill 
Michigan Ave Chicago 5, Il 
Layne & Bowler, Inc., Box 68 


(See Chemical Feed and Propor 
tioning Equis 


Allis-Chalmers Mfg. Co., 1192 8 


105 Bowman 





. The Jaeger Machine Co.. 550 W . . . . 
PUMP PRIMERS aoe “hg Ae Spring St., Columbus 16, Ohio. | PUMPS, SLUDGE 
Alile-Chalmers Mfe. Co. 1198 8 ee Sta emphis Marlow Pumps, Ridgewood N J . nes ate, Co 1198 
Oth St Milwaukee, Wis , _ Phipps & Bird, Inc., 303 8S. Sixth . Nwaukes 1 is 
. A. Y. McDonald Mfy. Co., 12th St.. Richmond, V American Well Works, 100 N 
Barrett-Haentjens & Co., Hazle Pine Sts., Dubuque, Iowa ; ag ae ty Broadway, Aurora, Ii 
ton, Pa Peerless Pump Division, Food Ma Yeomans Brothers ¢ A > . 
> > - | Dayton St., Chica 2.0 urora Pump Co., 68 Loucks St 
Chicago Pump Co., 2300 Wolfram chinery Corp.. 301 W. Avenue Aurora, Ill 
St., Chicago 18, Tl 26, Los Angeles 31, Calif Worthington Pump & Mach. Corp BR ; 
- - . be . , Harrison ; larrett-Haentiens & Co., Hazel- 
Marlow Pumps, Ridgewood, N. J Sonken-Galamba Corp 2nd &@ ton. P. 
Milton Rey Co., 1829 E. Mermaid Riverview, Kansas City 18, Kan Ip . . 0 
Lane, Philadelphia 18 Worthington Pump & Mach. Corp PUMPS, ROTARY Bae BD eg ei a 
— ~ pas Evimer OF. N Harison, N.J . —— — ng mn Wolfram Chicago Pump Co., 2300 Wolfram 
earborn St.. Chicago 2 .. pea = i — ! : c Met Street, Chicago 14, Ilinois 
. . " PUMPS, DIAPHRAGM 0 ae Sa ee DeLaval Steam Turbine Co., Not 
PUMPS, ACID-HANDLING Ralph B. Carter Co., 192 Atlantic tingham Way, Trenton 2, N. J tingham Way, Trenton 2, N. . 
Allie-Chalmers Mfg. Co . St.. Hackensack, N. J Deming Co., Salem Ohio ‘ Domestic Engine & Pumps Co 
Oth St.. Milwaukee 1 Chain Belt Co., 1600 W. Bruce St Fairbanks, Morse a Co ose S Shippensburgh, Pa 
American Hard Rubber ( Milwaukee 4, Wis Michigan Ave. Chicago 5, I Dorr Co., Barry Place, Stamford 
Mercer St., New York 13. N. Y Chemical Equipment Co.. P. O Roots-( onnersville Blower Corp Coon 
Aurora Pump Co., 68 Loucks x 3008, Terminal Annex, Los P. O. Box 32 Connersville Ind Fairbanks, Morse & Co, 600 8 
Aurora, Tl Angeles 12, Calif Sonken-Calamba Corp 2nd & Michigan Ave., Chicago 5, II! 
Byron Jackson Cc Box 2017 Domestic Engine & Pump Co Riverview, Kansas City 18, Kar H. D. Fowler Co., Inc.. 901 Lane 
Terminal Annex , Angeles Shippensburg, Pa Worthington Pump & Mach. Corp St P. O. Box 2084. Seattle 
4, Calif Dorr Co., Barry Place, Stamford, farrison, N. J Wash 
W. 8S. Darley & Ce 2810 Wash Conn Hardinge (« Ine., 240 Arch St 
ington Bivd., Chicago 12, [ll i Hardinge ¢ Ime 240 Arch St PUMPS, SELF PRIMING York, Pa 
Dearborn Chemical (Cx so 6S] York, Pa Allis-Chalmers M C 2s Mariow Pumps, Ridwewood, N. J 
Michigan Ave., Chicago 4, II! | Infileo, Ine., Tuscon, Ari 70th St., Milwaukee | . Peerless Pump Div., Food Machin 
De Laval Steam Turbine Co., Not Machine Co., 550 W Aurora Pump Co., 68 Loucks St ery & Chemical Corp., 301 W 
tingham Way. Trenton 2, N. J : s Columbus 16. Ohio Aurora, Til Ave. 26, Los Angeles 31, Calif 


Hille-MeCanna Co., 3025 N. Weet- Marlow Pumps, Inc.. Ridgewood Parrett, Haentiens & Co., Hark Process Engineers, Inc., 821 Mar 
ern Ave., Chicago 18, Til J ton ket St.. San Francisco, Calif 
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RAIN GAGES 
s I 
Leupold @ 
Machiner 446 
tow Jersey Oregon 
. os 8 I Electronic ¢ “ 
. Dearborn St.. Chicas: I 
Phipps & Bird, Ine 8 
riurse, stur AND CELLAR Sr Richmond 
DRAINER) w Stewart 
We Mans 


Instruments 
Portland 


ror Btevens 
ond N. E. Glisen 
menite 
Biath 
« 

Ashburnham 


American 
' mdiwey ’ 
r. amp ¢ , RATE OF FLOW 
ter Cx wo7z 6 
vland 10. Ovi 
Meter 
wth St 
jere- Providence, Ine 
rie Ave... Providence, R 
Chemica! 110 
Ave Chicas 
rter Company 


CONTROLLERS 
anhu« 


Mle « 2) 
Milwaukee, Wie 
50 He 
I 


Dearborn 
Michigan 
FPiecher & P 
F. Hather 
HDF 


wier 


W ast 


. Hamper 
4, Minnesota 
a. A 
ing Corp 
af 


eside Engineer 
Adame St., Ct 
mutit ( mo UW ‘ i St 
New York 18 N.Y 
Pittsburgh Equitable Meter 
400 N. Lexington Ave 
burgh §& Pa 
Roberts Fi 
ra 


ter Mie 

& Meter 

Philadelphia 

rgan Smith ¢ York, Pa 
Meter ( Box 3 I 


‘ 


Simplex Valve 
I'pland St 
a M 
Sparling 


Angeles ‘. Ca 


RATE OF FLOW RECORDERS 
Haile Meter ! 
Rd., Cleveland ’ 

Rullders- Prov idence 

Harrie Ave Pr 

Fischer & PF 
Hatboro, Pa 
RBINE i. D. Fowler ¢ 

N St P.O 
Wash 


‘ 2 Ivanhoe 
Che 

Ine 150 
ence, RI 
rte Dept. oF 
ruUMPSs 


Tt 
America 


Steven Inet 
Gliean, P Ore 
Electronic ( 4 
Chicago 5, I 
Meter Div 
Av A 


* Pitts 


N_E 


imenite 


rtiand 


Dearborn St 

Equitable 
00 N. Lexington 
bureh *&, Pa 

Simplex Valve & Meter 
Upland St.. Philadelphia 42 

S Morgan Smith Co York 

Sparling Meter C« Box 32 
Angeles 54. Calif 


Pittsburg 


Pa 
Pa 
Los 


REAMERS 
Mueller ( Decatu 


Rix Tem F 


i 
Ohi 


REC ARBONATORS 
See Carbonators 
REFRACTORIES 


rUMPS 
arb. Perth Amboy 


VACUUM 
\ Bilimyre D 
E. 40th St 


PRESSURE 
(as) 
Radiator ( He 
Hidg Pittsburg, Pa 
Automatic Control Co 
ereity Ave., St. Paul, Minn 
Meter Co 1072 Ivanhoe 
eveland 10, Ohte 
Michigan Ave 


REGULATORS 
Water an 
American semer 


1005 Un 


Railey 
Rd., ¢ 
Crane ¢ 
Chicago 5, Il 
Fuster 
High 
The F 


Pox bor 


a6 8S 


img (x S85 Le 
Union, N. J 
Neponset 


Engineer 
Avenue 
aber ‘ 
Mas 
len -Andern Valve 
9 Fult Hidw Pr 

“ Ham pder 

4. Minnesota 

Regulat 
Div 


Spee. C 
ttsburg? 


Honey well 
own Instruments 
Philadelphia 44. Pa 


Decatur 76, I 


the 


Davyten St... Chicage Mueller ( 


w.&s8. W Rererence & Data 1952 


4748 | 


Railroad Rober Darby 
onn Pa 
Stuart Corp 


Baltimore 


Valve ¢ 13 
Ave. South Norwalk, ( 

Reekwell Manufacturing Co 
Pittaburgh Equitable Meter Div 
00 N. Lexington Ave Pitt 
ony SAW BLADES (Concrete & Mason 

Rowe Valwe Mfg. Cx ’ hed 

%. Troy. N. Y 

S. Morgan Smith Co. Y 

T he Williams Gauge (« 
Penna Ave.. Pittsbureh 


Norwalk 


2800 
City & 


sfacturing ( 


Bivd.. Kansas 


Clipper Mar 
Warwick 
w 


CONCRETE & MASONRY 
Manufact 2800 
Blvd City 


RESIDUAL 
CONTROL 


Chemica 


CHLORINE SAWS, 
APPARATUS Clipper 

Equipment ( I ‘~~ en 

Rox 8008, Term Annex Lam 

Angeles 64, Calif 

Inc ® Northern 
Bivd.. Long Island City, N. Y 

LaMotte Chem. Ce Towneon 4 5 A Pr one 
Md Inf Tuscon, A 

lor & Ce ‘ © & Meter ¢ 
Md t Philadelphia 42, Pa 

Tiernan, Newark 


uring ¢ 
Kansas 


SAND EXPANSION INDICATORS 
Builders- Providence, Inc 


Hel liwe 


\ ’ 
Rd... Paltimc« 
Wallace 

New 


and 
Jerse 


CONVEYOR 
Har 
I 


SLUDGE 

Iders- Pros ider ir 
Ave Pr ence 1, R 

& Co, 60 


SCALES 


ROOF COATINGS Bu 


Barrett Di Al 
rt 40 
y 


Chemical & 
New 


led 


Rector St Fairbanks, Morse 


Michigar Ave Chiceag 

Nich Engineering &@ 

Corr 6 Pine St 

N.Y 

hns-Manv 

4th St a 

York mt 
vere « ne opper d Fa 
*ittsburch 


ALES, WEIGHING 
rbanks-Morse ( Mich 

wan Ave ch n 

Lakeside Engineering Cort 

RUBBER LINED PIPE AND Adams St.. Chicago 6, I 
VALVES vs Engineering & Research 

Hard Rubber ( 0 Pine New York 

New York ! N. ¥ 

Co, P. O. Box 

Los Angeles 54 


American 
Mercer St 

Chem. Equip 
Term. Annex 
Calif 

Darling Valve &@ Mie. Ce w 
jameport, Pa 

Hi MecCanna C« 

Ave Chica: 
S. Steneware Co 

Orne 


tO 


302 DEWATERERS 
Trans 
New York 


SCREENINGS 
Ger Amer 
49th St 


ern 


SCREENINGS GRINDERS 


See Grinder 


GASKETS 
Kent 


RUBBER PACKING 
Hamilton Kent Mfg. C« 
Ohi 

james BRB. Clow & Son 
N. Talman Ave Chicago 

Johne-Manville Corp 2 
4th St New York 1¢ 
York 

Northrop & ( 
N. Y 


SCREENS, INTAKE 
Ww. Works, 100 N. Br 
Aurora, I 
Chain Belt ( 600 W. Bruce 
ilwaukee 4, Wis 
Link-Belt C« 2045 W. Hunting 
Park Ave Philadelphia 40, Pa 


Amer 
Fast 
New wt 


Spring Valley 


RUST PREVENTION 

(Tanks, Pipe Lines, 
Metal) 

Rarrett Div Allied Chemical & 
Dye Corp., 40 Rector St.. New Broadway, Aurora, I 
York 6. N. ¥ Chain Belt C« 1400 W 

Calgon, Inc... Hagan Bide. 323 4th Milwaukee 4, Wis 
Ave Pittsebureh, Pa Chicago P 

Dearborn Chemical Co., 210 8 Street 
Michigan Chicago 4, 1 Dorr 

Electro Rust-Proofing Corp N. | . r 
J.). Relleville, N. J H. D. F ‘ r 901 Lane 

Dearborn Chem. C« 310 S. Mich St Pr ‘ Seattle 
igan Ave., Chicago, I Wash 

H. D. Fowler Co.. Inc.. 901 Lan« Inc 
St P. O. Bex 8084, Seattle Jeffrey 
Wash ium bus 

Koppers Co., Ine.. Koppers 
Pittsburgh 19, Pa 
Philadelphia Quartz 

Public Ledger Bidg 

phia 6, Pa 
8. Stoneware Ci 

Ohio 


Submerged | SCREENS, SEWAGE 


American Well Works 0 N 
Bruce St 
fram 


inois 


Stamford 


ump ¢ 


Tuseor Ariz 
Mie. ¢ 64 N 
Ohi 
045 «6 W. Hunting 
Philadelphia 40 a 
Engineers, Inc S21 
San Francisco 3 
Equty ‘ 


4th 


Bidy 

“ Process —— 
ket St 

Walker 


rora, I 


Co 1 
Philade 
Au 


Proce 


Akron 9% 


VIBRATING 

is-Chalmers Mfg. ( 1192 S 

Oh St.. Milwaukee 1, Wis 

Chain Belt Co., 1600 W. Bruce St 
Milwaukee 4 


SCREENS 

SADDLES, PIPE 4 

Clow & Sons, 201 

Ave., Chicago 12, I 
Manufacturing Div 
Fisher Ave.. Brandford, Pa leffrey Mfg 
Grinnell Co Inc 260 «|W Columbus 
hange St, Providence, R Link-Belt ¢ 
Mueller Co, Decatur 70, Ill Park Ave 
A. P. Smith Mfg. Co., 545 N Syntron Co 

ington Ave., E. Orange. N H City 


James B -299 } 
Talman 


Dresser 


45 W. Huntirg 
Philadelphia 40, Pa 
650 Lexington 
mer Pa 


SAMPLERS AND SAMPLING 


TABLES 


Chicag 
Street 

Hardinge ( 
York, Pa 

Fr. B. Leopold 
Carson St 

Infileo, Ine 


SCREEN, WATER WELI 
Inc Box 6818 
Memphis & 


Bowler 
ywood Sta 


2300 Wolfs Layne & 
18, Mlinwd H 


260 As Tennessee 


Pump Co 
Chicago 


Inc 
Co., Ine 

Pittaburgh 
Tuseon, Ariz 


SCUM REMOVERS 


See Clarifiers 





AND PIPE 
(Vitrified) 


SEGMENT BLOCKS 
LINER PLATES 
In file Tuscon, Ariz 

Pipe Mfrs., Inc., 100 
Chicag« 2 i 


Ine 


TANK CLEANERS 
ntractors 
Kansas 


SEPTIC 
Ace Pipe Cleaning ( 
2003 Indiana Ave 

“ 060 6Bowman 

Ohi 
Inc 2 
Long Island 


Bridge 
City 


SEPTIC TANKS (Vitrified Clay) 
Nat'l Mfrs., Inc., 100 N 
LaSalle Chicago 2, Il 


Pipe 
St 


lay 


SERVICE BOXES 
yvundry C« 
Newark 
w & Sons 
Chicago | 
8. Michigan 


Central F« 
Pacific Sts 
James B. ( 
Talman Ave 
Crane Ce $6 
Chicago 
Hays Mfg 
Sts. Erie, Pa 
4 Y¥. MeDonald Mfg 
Pine Sts., Dubuque 
Mueller C« Des 
A. P. Smith Mfg 
lington Ave., E 


Murray 
J 


i2th & Li 


Orange 


SERVICE PIPE 
The American Brass Co., 25 Broad 
4, New York 
Ime Kinsman 


East 40th 
N.Y 


SEWAGE EJECTORS 
(See Eject Pneumatic 


SEWAGE SAMPLERS 
Ralph B 


Street, 


Carter C« 
Hackensack 
Pump Co., 2 
Chicago 15 
Neponset 


Chicago 
Street 


Foxbor 


Phipps 
St 
Hankes Ave 

SEWAGE SLUDGE DRYERS 


(See Drying Systems, Sludge 


SEWAGE SLUDGE INCINERATOR 
See Incinerators 
SEWAGE TREATMENT 
PROCESSES 
The Bio-Chemical 
Meridian 5t 


Process 2266 
Indianapoli 


Inc., Tuscon, Ariz 
Process Engineers, In« 
ket St., San Francisec 
R. B. Carter Sales ‘ 
lantic St., Hackensack 


SEWER CLEANING EQUIP. AND 
SERVICE 
Ace Pipe Cleaning 
Inc., 2003 Indiana Ave 
City 1 o 
Bucyrus- Erie 
kee, Wis 
W. S. Darley & ¢ 
ington Bivd., Chi 


Expanding Sewer 
108 Ww t St 


ntractors 
Kansas 
Milwau 


< South 


2210 Wash 
ago nl 

Mach Co 
Nappanee 


ine 
alnu 
Ind 

} ( 
Coral 
Flexible 
9 Ve 

Calif 
D. Fow 
St PrP. O 
Wash 
Phelps 
al 


Fitezerald, P O. Box 289, 
Gables 34 "ria 
Sewer-Rod Eaqpt. C 
nice Bivd., Los Angeles 
01 Lane 
Seattle 


H ler Co., In 
Box 3084) 


Refining Corp., 40 
York 5, } Y 
133 
Pa 


Dodge 
: New 
Pittsburgh Pipe Cleaner C« 
Dahlem 5St Pittsburgh 6 
Rootes Mot ll Bridge 
Plara Red and City 
N. ¥ 
Turbine 
State St 


Ime 2 
Long le 


rs 


Machine ¢ 
Milwaukee 


Sewer 


Wis. 


SEWER PIPE 


See Pipe, Sewer.) 





SEWER PIPE JOINTS 
Atlas Mineral Prod. ( 
town 

Hamiltor 
Ohi 

H. D 
St 
Wash 

Hydraulic 


‘. 
Kent Mfg. Co, Kent, 
901 Lane 


Seattle, 


Ine 
5084). 


Fowler Co 

Pr. O. Box 

Development Corp.. 50 
Church St.. New York City 

National Clay Pipe Manufactur- 
ers, Inc., 100 North LaSalle St, 
Chicago 2, Illinois 

Northrop a Company, 
Spring Valley, N : 

I A. Weston Co., 2 Dean St., 
iP Box 6 Adame, Mass 


Ine., 


SEWER RODS 
W. 8S. Darley 
ington Bivd 
Expanding Sewer 
108 Walnut 
Ind 
Flexible 
9059 Venice 


Co., 2810 Wash- 

Chieago 12, Ill 
Machine Co., 

St Nappance 


Egpt Ca., 
Angeles 


Sewer-Rod 
Blvd 


Los 


Pollards Co Inc., New 
N 
Machine Co 


Milwaukee 


210 
Wis 


urbine Sewer 
W. State St., 


SIPHONS (Sewage) 
American Well 

Broadway, Aurora, 

Ralph B. Carter Co 
St.. Hackensack, 

H ) Co., 
Box 


Works 

iil 

192 
J 


100 N 


Atlantic 
N 
Inc 
3084 


901 Lane 
Seattle 


Inc., Tuscon 
Flush Tank 
Ave., 


Pacific 
vens wood 


Long land City 


PIPE REPAIR 
James B. Clow & Sons, 201-299 N 
Talman Ave., Chicago 12, Ill 
W. 8S. Darley Co., 2810 Wash- 
ington Blvd., Chicago 12, Ill 
Dresser Manufacturing Div., 
Fisher Ave., Bradford, Pa 
Eddy Valve Co., Waterford, N. Y 
lowa Valve Co., Hubbell Bidg 
Dee Moines, lowa 
ee 2 Co., P 


SLEEVES, 


69 


Lee 0. Box 804 
Tro 

Mueller Co 2501 « 
Chattanooga, Tenn 

Rensselaer Valve Co 
Street. Troy, New York 
A. P. Smith Mfg. Co 
Orange, N 

Warren Fo endry & Pipe Corp 
Liberty Street, New York 
N Y¥ 

R. D. Wood Co., Public 
Bide Independence 
Philadelphia, Pa 


“hestnut St 


Ontark 


Fast 


Ledger 
Square 


. TAPPING (Valve) 
Waterford, N. ¥ 
& Manufacturing 
Penna 


SLEEVES 
Eddy Valve C 
Darling Valve 

Ce Williamsport 

Manufacturing Div 

Ave., Bradford, Pa 

Co 201-299 N 

Chicago 80, Ill 

Mfg. Co., Elmira, 


Dresser 69 
Fisher 
Valve 
Ave 

Valve 


lowa Tal 
man 
Kennedy 
N.Y 
Decatur 70, Ill 
M & H. Valve & Fittings Co 
P. O. Box 909, Anniston, A 
selaer Valve Co 
Street, Troy, New York 
A P Smith Mfg Co 
Orange, N. J 


Mueller Co 


Renr Ontario 


Rast 


COLLECTORS 
American Well Works 
Broadway, Aurora, Il! 
Ralph B. Carter Co., 192 
Street, Hackensack, N 
Chain Belt Co 1600 W 
St.. Milwaukee 4, Wie 
Chicago Pump Co., 2300 Wolfram 
Street, Chicago 18, Illinois 
Dorr Co., Barry Place, Stamford, 
Conn 
D 
St P 
Wash 
Infileo, Inc., 
Jeffrey Mfg. Co., 996 N 
Columbus 16, Ohio 
Link-Belt Co., 2045 W. Hunting 
Park Ave., Philadelphia, Pa 
Process Engineers, Inc., 821 Mar- 
ket St., San Francisco 3, Calif 


SLUDGE 
100 WN 
Atlantic 
P| 


Bruce 


Inc., 901 Lane 
8084, Seattle 


Fowler Co., 
O. Box 


H 


Tuscon, Ariz 
4th St 





Walker Process Equip. Ine., 
Aurora, Ll. 
Yeomans Brothers Co., 


Dayton St., Chicago 22, 


1423 N 


1 


SLUDGE DISINTEGRATORS 
Infileo, Inc., Tucson, Aris. 

The Jeffrey Mfg. Co., 996 N. éth 
St.. Columbus 46, Ohio. 
Royer Foundry @& Mach. Co., 

Pringle St., Kingston, Pa. 


158 


SLUDGE EJECTORS 
(See Ejectors, Pneumatic.) 


SLUDGE ELEVATORS, LIQUID 
Chain Belt Co., 1600 W. Bruce 
St.. Milwaukee 4, Wis 
Hardinge Corp.. York, Pa 
Jeffrey Mfg. Co., 966 N. 4th St., 
Columbus 16, 
Link-Belt Co 
Park Ave., 
Walker Process 
Aurora, Ii! 


0 
2045 Hunting 
Philadelphia 40, Pa 
Equip., Ine 


SLUDGE GAS ENGINES 
(See Engines, Sludge Gas) 


SLUDGE PUMPS 
(See Pumps, Sludge) 


SAMPLERS 
Carter Co. 192 
Hackensack, N 

Chicago Pump Co., 2349 Wolfram 
St.. Chieago 18, Il 

Infileo, Ine Tucson, 

Phipps @ Bird, Ine 


St.. Richmond, Va 


SLUDGE 
Ralph B 


Atlantic 
Street J 


Ariz 
303 8S. Sixth 


SNUBBERS 


See Silencers.) 


SODA ASH 


Dearborn si0 68 


Chemical Co., 
Michigan Ave., Chicago 4, Il 
Diamond Alkali Co., 300 Union 
Commerce Bidg., Cleveland 14, 

Ohio. 

Mathieson Chemical! Corp., 
son Bidg., Baltimore 3, 
land 

Niagara Alkali Co 

New York City 

Salt Mfg. Co., Widener 
Philadelphia, Pa 

Inc., 303 8. Sixth 


Mathie- 
ary 


60 KE 42nd 
Penn 
Bidg., 
Phipps & Bird, 
St., Richmond, 
Pittsburgh 
lumbia 
at 
. Pa 
y Sales Div 
Dye Corporation, 
Street, New York 6 


Co- 
Fifth 
P ittsburgh 


Co., 
Be llefie id, 


Allied Chemical 
40 Rector 
New York 


SODIUM BISULPHITE 
General Chemical Div., 
Chemical & Dye Corp., 
tor Street, New York 6, 
Phipps @ Bird, Inc., 308 8 
St., Richmond, Va 


Allied 
40 Ree- 
N. ¥ 
Sixth 


SODIUM CHLORITE 
Mathieson Chemical Corp., 
son Bidg., Baltimore 3, 
land 
Phipps & Bird, 
St., Richmond, 


Mathie- 
Mary- 


Ine., 303 8. Sixth 


Va 


(Glassy) 
0. Box 


SODIUM PHOSPHATES 

Blockson Chemical Co., P 
1407, Joliet, Illinois 

Calgon, Inc., Hagan Bidg., 323 
Fourth Ave., Pittsburgh 30, Pa 

General Chemical Div., Allied 
Chemical & Dye Corp., 40 Ree- 
tor Street, New York 6, N. Y 





| SODIUM SILICATE 

Diamond Alkali Co 
Commerce Bidg., 
Ohio 

General Chemical Div., Allied 
Chemical & Dye Corp., 40 Ree- 
tor Street, New York 6, N. Y 

Philadelphia Quartz Co., 1146 
Public Ledger Bidg., Philadel- 
phia 6, Pa 


Union 
14, 


300 
Cleveland 


| 


SOFTENERS 
(See Water Softening Equipment) 


| 





R-11 


SPEED REDUCERS, TRANSMIS- 
SION 


Allie-Chalmers Mfg. Co. 1192 8 
Toth St.. Milwaukee, Wis 
~ A al Steam Turbine Co., Not- 
am Way. Trenton 2. N. J 
Link. it Co, 2046 W. Hunting 
Park Ave., Philadelphia 40, Pa 
Worthington Pump and Machinery 
Corp., Harrison, N. J 


SPRINKLING FILTER EQUIP. 
American Well Works, 100 N 
Broadway, Aurora, Il 
h B. 192 Atlantic St 
N. J 
i Belt Co., 1600 W. Bruce 
, Milwaukee 4, Wis 
— Co., Barry Place 
Conn 
H. D 
St 


Stamford 


Co 
Box 


901 Lane 
Seattle 


Inc 
3084), 


Fowler 
(P.O 


Wash 

Infileo, Inc., Tuscon, Ariz 

Lakeside Engr. Corp., 
Adams St... Chicago 

Pacific Flush Tank . 
‘er Ave.. Chicago 
i 

Walker Process Inc., 
Aurora, Ii 

Yeomans Bros. Co., 
ton St., Chicago 1 


Equip 
1433 N. Day- 
I 


SPRINKLING FILTER 
UNDERDRAINS 


(See Filter Underdrains, Sewage.) 
STACKS 
Chicago Bridge & Iron Co., 
Michigan Ave., Chicago 4, I! 
RK. D. Cole Mfg. Co., Newnan, Ga 
Hammond Iron Works, Warren 
“” 
Posey lron 
ter, Pa 


332 8S. 


Works, Inc., Lancas- 


STANDPIPES 
(See Tanks and Standpipes.) 


STANDPIPE AND TANK PRES- 
ERVATION 
(See Cathodic 


Protection Process.) 


STERILIZING WATER MAINS 


(See Water Main Sterilization) 


STIRRERS (Laboratory) 
Omega Machine Co., 345 
Avenue, Providence 1, 
Island 
Phipps & Bird, Ine., 
St., Richmond, Va 
Stuart Corp., 516 N 
Baltimore 1, Md 


Harris 
Rhode 


303 8B. 6th 


Charles St 


STOKERS 
Combustion Engineering-Super 
heater, Inc., 200 Madison Ave., 
New York, N. Y 

Crane Co., 836 8. Michigan Ave., 
Chicago, Il 

Fairbanks, Morse & Co., 600 8 
Michigan Ave., Chicago 5, Ill 

Link-Belt Co., 2410 W. 18th 8t., 
Chicago 8, Il! 

Westinghouse Electric 
Pittsburgh 30, Pa 


& Mfg. Co 


STORAGE TANKS 
(See Standpipes and Tanks) 


STRAINERS, SUCTION 
Barrett, » Mnontione & Co, 
ton, 

Bischbure- Smith Mfg. Co., Inc., 
95 River St. Hoboken, N. J 
James B. Clow & Sons, 201-299 N. 
Talman Ave., Chicago 12, Ili 
W. 8. Darley & Co., 2810 Wash- 

ington Bivd., Chicago 12, 
Golden-Anderson Valve Spee. Co., 
Keenan Bidg.. Pittsburgh 22, 


Hazle- 


Products 
mantown Ave., 


orp., 4600 Ger- 
Philadeiphia, Pa 


SULPHATE OF ALUMINA 
(See Filter Alum) 


SULPHUR DIOXIDE 
Tennessee Corp., 
Ave., N.W. 
D.C 


(Liquid) 
1028 Connecticut 
823-A, Washington, 


| SUPERNATANT LIQUOR 
(Handling and Treatment) 
Chicago Pump Co., 2300 Wolfram 
Street, Chicago 18, Illinois. 


W. & S. W. — Rererence & Data — 1952 








TRICKLING PILTER EQUIPMENT Mueller ( Derat os 70, I 
American Well Whe oe «€6N 4 s, Smith Mie. Ce EK. Orange 
Hroadway Aurora, Il y ete. Se 
Raiph HB. Carter Cx 2 Atlant os ‘ oo w / Laone 
Street, Hackensack, N R = = 1 ae 
Chaim Belt ¢ 1a00 W. Bruce St , 
waukee 4, Wie 
TESTERS (Woter Meter Barry Place, Stamford 
“WTCHBOARD & SWITCH GEAR ’ Meter Box ¢ Wabash. Ind h- vanve gen cecavens 
Che "8 I wier Ine ol Lane Inc.. 901 Lane 
. 1084, BSenttle St Box 3084), Seattle | ay 5 A & =~ Me 
I 1 Aris The Detectron Co.. 5631 Cahuenga 
Sabestie Miatesetinn Gemn.. S00 Bivd., North Hollywood, Calif 
akeside ine orp = bomen bee - =. 
W. Adame St.. Chicago 6, I —— - . 2, _ he 2 Lindes 
Pacifie Flush Tank Ce« 4241 Re rm. Goldak ry an 
enswood Avenue, Chicago 13 Bivd, . 4 at 


Ledger < *hil riphia 


Glendale Call 


rocess Engineers, Inc 
NANCE & REPAIR | Lor PLUGS (fer Pipe) bet St.. San Pranciecs i VALVE INSERTING MACHINES 
, A. P. Smith Mfg. BE. Orang: 
: w © Sue N.J 
Chicag 
ai 
VALVE OPERATOR 
wn TRICKLING FILTER UNDER See Gate Valve Operator 
DRAINS 
See Filter Underdrains) VALVES, AIR RELEASE (See Air 
Release Valves) 


TRITURATORS 
See aleo Grinders) VALVES, AIR - “ 
Chain Belt ¢ 1400 W. Bruce St VACt UM BREAKIN 

Milwaukee 4. Wis Chapman Valve — c Indian 
Orchard, Mase 
Clark Controller Co 1146 «€E 
TUNNEL LINER PLATES 52nd St., Cleveland 10, Ohic 
THICKENERS (Sludge) Chicago Bridge @ Iron Co., 2332 Crane Co., 836 5. Michigan Ave 
Ralph B. Carter ¢ 2 t S. Michigan Ave., Chicago 4, Ul Chicago, Ill 
Street. Hackers Darling Valve & Mfg. Co., Wil 
‘ Berr liamsport, Pa 

TANKS AND STANDPIPES, ELE. | . TURBIDIMETERS Eddy Valve Co., Waterford, N.Y 

VATED (Steel i ona Ame om t Hellige Inc 37-18 Northern H. >. Fowler Co., Inc., 901 Lane 
10 E t., Ne Bivd., Lone Island City 1, N. Y St.. P.O. Box 3084, Seattle 

N y * N N Kiett Mfg. Co., 179 E. 87th St Wash 

: ' New York 28 N. ¥ The Foxboro Co., Neponset Ave 

‘ Phipps @ Bird, Inc 03 S. 6th Foxboro, Mass 

St.. Richmond Va Hille-MeCanna Co., 3025 N. West 
A. Taylor @ Co ork ern Ave., Chicago 18, Ill 
Rd.. Baltimore. Md Kennedy Valve Mfg. Co., Elmira, 
N.Y 
Norwalk Valve Co., 38 Railroad 
| TURBINES, HYDRAULK Avenue, South Norwalk, Conn 
Allis-Chaimers Mfg. Cx i192 8 Rockwell Mfg. Co.. Nordstrom 
. ¢ oth S Milwaukee 1. Wis | Vaive Div., 400 N. Lexington 
Dayt o 2 | De Laval Steam Turbine Cx Ave Pittsburgh 8, Pa 
Trenton. N. J Rensselaer Valve Co Ontario 
R-S Products Corp., 4600 German . Troy, New York 

TOOL BOXES, PORTABLE town Ave, Philadelphia, Pa Valve & Meter Co., 6743 

I eford Bt ‘ S. Morgan Smith York, Pa 3 Philadelphia 42, Pa 


' 
4 


, 516 N. Charles 8t., 
Baltimore 1, Md 
TURBINES, STEAM Valve and Primer Corp 27 N 
TOOLS, PIPE Allie-Chalmers Mfg. Co. 1192 8 Dearborn St., Chicago 
Oth St.. Milwaukee 1, Wis Williams Gauge Co., 1620 Pennay! 


De Laval Steam Turbine Co., Not vania Ave., Pittsburgh 33, Pa 





tingham Way. Trenton 2, N. J 
TOOLS, PNEUMATIC Westinghouse Elect. Corp., Pitts | VALVES ALTITUDE 


rthingt 
Harrison 


ore 


Mact 1 burg 30, I 
w Ww n Pump & Mach. Chapman Valve Mfg. Co., Indian 
N 


Orchard, Mass 

Foster ingineering Co 835 Le 
High Avenue, Union, N. J 

UNIT SUBSTATIONS The Foxboro Co., Neponset Ave., 

TRACTORS, BULLDOZERS, Ete Allie-Chalmers Mfg. Co., 1192 8 Foxboro, Mass 
TANKS. RUBBER LINED 4 Chalmers Mfa. ¢ 1192 Oth St.. Milwaukee, Wis Golden-Anderson Valve Specialty 
" ‘  Milws , " General Electric Co., Schenectady Co., 207 Keenan Bidg., Pitts- 

= - . . a ‘ : . N. ¥ burgh 22, Pa 
. Westinghouse Electric Corp., Pitts Rows Valve Mfg. Cx 4 Oakwood 

burgh 30, Pa j Ave., Troy, N.Y 

S. Morgan Smith Co., York, Pa 


TRANSFORMERS, ELECTRIC VACUUM FILTERS 
paws See Sn, 5S o vcens Engineers, Inc., 21 Mar | VALVES, BACKWATER 
Co., 2810 Was rene, Coe The Foxboro Co., Neponset Ave 
Chicago i : achinery Corp Foxboro, Mass 
‘ Schenectad urth Ave., New York 3.) Goiden-Anderson Valve Co., Keen 
‘ . | an Bidg., Pitteburgh 22, Pa 
‘ Pitt ae, SEES Sa, Sees Hersey Mfg. Co., South’ Boston 
27, Mase 
. The Kennedy Valve Mfg. Co., 1036 
» . . VALVE BOXES E. Water St.. Elmira, N.Y 
TRAPS, DRIP FLAME , P Murray & Ross Valve Mfg. Co., Inc., 4 Oak 
SEDIMENT. STEAM ac Sts., 2 N. J wood Ave., Troy, N.Y 
i v ones . Chapman I Indian Or 
chard . —_— 
APPING MACHINES , , : James B . Sons. 201-299 VALV ES, Bt TTERFLY 
. e N. Talman Ave., Chicago 12, I! Crane Co as6 68 Mich Ave., 
Crane Cx 836 S. Michigan Ave Chicago 5, Ill : 
Chicago 56, Ii Fischer & Porter Co., Dept. 9F, 
8S. Darley &@ Co., 2810 Wash Hatboro, Pa 
Chicago 12, Il H. D. Fowler Co., Inc., 901 Lane 
Manufacturing = P.O. Box 3084, Seattle, 
Williameport, Pa ash 
Co.. Waterford, N.Y sxboro Co., Neponset Ave., Fox- 
Meter | Box Co., Wabash, Ind » Mass , 
520 Grinne ‘ Ine 260 OW. OCR : Engine ring Corp. 
"itteburgh change St.. Providence 1, R. I Adams St Chicago 6 
H. W. Clerk Co., Mattoon, Tl Ladiow Valve Mfz. Co 
TASTE & ODOR REMOVAT lowa Valve Co. 201-299 N. Tal- N 
CHEMICALS ems man Ave., Chicago 80, Ill Mueller Co., Decatur 
TRENCHING EQUIPMENT Kennedy Valve Mfg. Co., Elmira. ‘ Water Wheel 
' Elrie « South Milwau N.Y . n Francisco ‘ 
Wis Ludlow Valve Mfg. Co Tre ac Corp 460) 
wer « t Ltd 116 New N.Y ' mantown en Philadelphia 44, 
mery St.. San Francisc M. & H. Valve @ Fittings Co ? 
P.O. Box 909, Anniston, Ale Ss organ Smith Co., York, Pa 


Rererence & Data 





CHECK 

and Foundry Co., 
New York *& 

& Co 


VALVES, 
Car 
Church St 
Haent jens 
. 
Chapman Valve Mie. (« 
Orchard, Mase 
Crane Co., 836 8S. Michigan Ave 
Chicago, Ul 
Darling Valve Co 
Pa 
Eddy Valve Co., Waterford, N.Y 
Foster Engineering Co., 835 Le 
High Avenue, Union, N. J 
D. Fowler Co., . 901 Lane 
3 (P.O. Box 3084), Seattle 
ash 
Golden-Anderson 
Co 207 Keenan 
burch 22. Pa 
Grinnell Co. Inc., 260 W. Ex 
change St Providence, R. I 
Hersey Mfg. Co., South Boston 
27, Mass 
lowa Valve 
man Ave 
The Jeffrey 
St.. Columbus 46, Ohio. 
The Kennedy Valve Mfg. Co 
E. Water St., Elmira, N.Y 
Ludlow Valve Mfg. Co., Troy 
N 


Indi» 


Williamsport 


Valve Specialty 
Bidg., Pitts 


201-209 N. Tal 


ao, I 
Co., 996 N 


1036 


& Pittings Co 
Anniston, Ala 
70, tl 


Spring Val- 


M. & H. Valve 
P.O. Box 909 

Mueller Co., Decatur 

Northrop @ Co., Ine 
ley, N.Y 

Norwalk 
Ave 


Valve Co., 33 
South Norwalk, ¢ 
Rensselaer Valve Co 
Street, Troy, New 
A. P. Smith Mfg. Co 
N.J 
S. Morgan Smith Co 
Sonken-Galamba C 
Riverview Kansas 
Kansas 
Williams 


Railroad 
conn 
Ontario 
York 

E. Orange 


18 


York 
p.. 2nd 
City 
Gauge Co 1620 Penn 
Pittsburgh 12, Pa 
Wood Co., Public 
Bidg Independence 
Philadelphia, Pa 


Ledger 
Square 


CHLORINE 
Amer. Car and Fdy. Co., 
Chureh St., New York 8, N.Y 
Crane Co., 836 S. Michigan Ave 
Chicago, Ill 
Fischer & Porter Co. 
Foxboro Co., Neponset 
boro, Mass 
Hilis-McCanna Co., 
ern Ave., Chicago 
Wallace and Tiernan, 
New Jersey 


VALVES, 
30 


Hatboro, Pa 
Ave., Fox- 
3025 N. West 
18, I 

Newark 1, 


COMPRESSION 


Ine 


VALVES, 
Glauber 
Ohio. 


Brass Kinsman 


VALVES, CONE 
American Car & Fiy. Co 
Chureh St.. New York & 
Chapman Valve Mfg. Co 
Orchard, Mass 
D. Fowler Co 
; P.O. Box 


30 
N.Y 


Indian 


901 Lane 
Seattle 


Inc 
3084 


H 


Wash 
Golden- Anderson 
feenan Bide 

Pa 
s Morgan 
Products 


Valve Spec. Co 
Pittsburgh 22 


Smith Co., York, Pa 
Corp., 4600 Ger- 
Philadelphia 


VALVES, DIAPHRAGM 
Bailey Meter Co., 1072 
Rd., Cleveland 10, Ohio 
Crane Co 
Chicago 5 
Fise - A 


Tvanhoe 


ni 


Porter Co., Hatboro 
835 


Ne 


x... 4 Engineering Company 
LeHigh Avenue, Union, 
Jersey 

Foxboro Co. 
bore, Mass 

Grinnell Co., 
change St.. Providence 

Hills-McCanna Co., 3025 N 
ern Ave., Chicago 18, Til 

Infileo, Inc., Tuseon, Ariz 

Norwalk Valve Co. 3 Railroad 
Ave., South Norw 

Ross Valve > Co., 

595, Troy, N.Y 


Neponset Ave 


Inc., 240 W 


ALVES, ELECTRICALLY 
OPERATED 


(See Valves, Motor Operated.) 


4th | 





836 S. Michigan Ave., 


VALVES, EMERGENCY TRIP 
Golden-Anderson Valve Spec. Co., 
207 Keenan Building Pitts- 
burch 22. Pa 
R-S Products Ce 
mant. Ave 
Pa 


Ty in00 
Philadelphia 44 


Ger 


wr 


FLAP 
Vaive Mig. Co 


VALVES, 
Chapman 
Orchard, Mass 
The Filer & Stowell Co. 147 E 
Becher Street. Milwaukee 7 
Wisconsin 
lowa Valve Co., 201 
man Ave, Chicago 
Ludiow Valve Mfg 


Indian 


299 N. Tal 
80, I 
Co, Troy 

Co 

Ala 


Valve & Fittings 
P.O. Box 909, Anniston 
Mueller Co.. Decatur 70, Ill 
Norwalk Valve Co., 33 Railroad 
Ave., South Norwalk, Conn 
R-S Products Corp., Wayne Junc- 

tion. Philadelphia 44, Pa 


M & H 


VALVES, FLOAT 

Chapman Valve 
Orchard, Mase 

Crane Co., 836 S. Michigan 
Chicago, Tl 

Foster Engineering 
High Avenue, 
Jersey 

Golden- Anderson 
Co., 207 Keenan Building 
burgh 22, Pa 

lowa Valve Co., 201-299 N. Tal- 
man Ave., Chicago 80, Ill 

Ludlow Valve Mfg. Co., 
NY 


Mfg. Co., Indian 


Ave 
Co, 835 Le 
Union, New 


Valve Specialty 
Pitts- 


Troy, 

Co., 12th 
lowa 

4 Oakwood 


A. YY. MeDonald Mfg 
& Pine St.. Dubuque 

Ross Valve Mfg. Co 
Ave., Troy, N.Y 

R-S Products Corp., 4600 Ger- 
mantown Ave., Philadeiphia 44, 


8s Baste Smith Co., York, Pa 


,ALVES, FOOT 
Chapman Valve Mfg 
Orchard, Mass 
Crane Co., 836 8S. Michigan Ave., 
Chicago, Ill 
W. 8S. Darley 
ington Bivd., 

Eddy Valve Co., Waterford, 
Grinnell Co., Inc., 260 W 
change St., Providence 1, 
lowa Valve Co., 201-200 N 
man Ave., Chicago 80, Ill 
Kennedy Valve Mfg. Co., Elmira 


Co., Indian 


& Co., 2810 Wash- 
Chicago 12, Ill 


Mfg 


Mf 
Dubuque, 


Ladiow Valve Troy, 
Y 


A. Y. McDonald 
& Pine St., 
Mueller Co., Decatur 
Sonken-Galamba Corp., 
Riverview Kansas City 
Gauge Co., 
Ave., Pittaburgh 12, 
Wood Co., Public Ledger 

Independence Square, 
Pa 


Kan 
The Williams 
Penn 
RX. D 
Bide 
Philade!phia, 


VALVES, FOUR WAY 
American Water Softener (x 
Philadelphia 33, Pa 
American Car & Fdy 
Church St.. New York § 
Crane Co., 836 S. Michigan 
Chicago, Il 
The Foxboro Co., 
Foxboro, Mass. 
Infileo, Ine., Tuscon, Ariz 
Lakeside Engineering Corp., 222 
W. Adams St. Chicago 6, Ill 
F. B. Leopold Co., Inc... 2413 W 
Carson St., Pittsburgh 4, Pa 
Permutit Co., 330 W. 42nd St 
New York 18, N.Y 
R-S Products Corp., 4600 German- 
town Ave., Philadelphia, Pa. 
Roberts Filter Mfg. Co., Darby 
Pa 


Co., 30 
N.Y 
Ave., 


Neponset Ave 


Manufacturing Co., 
Div., 400 N 
Pittsburgh & 


Rockwell 
Nordstrom Valve 
Lexington Ave., 
Pa 

Sonken-Galamba Corp., 2nd & 
Riverview, Kansas City 18, Kan 

The E. H. Wachs Co., 1525 Day- 
ton St., Chicago 22, 


VALVES, GATE 
Chapman Valve 
Orchard, Mass 


Mfg. Co.. Indian 





Crane Co., 836 8S. Michigan Ave 
Co., 2810 Wash 
Chicago 12, Tl 

Williamsport 


ington Bivd 
Darling Valve (+ 


Eddy Valve Co.. Waterford, N.Y 
The Filer & Stowell Co, 147 © 


Street Milwaukee 


Ol Lane 
Seattle 


>, Ime 
Box 5084, 
Co., 201-299 

man Ave... Chicago 80, 
The Kennedy Valve Mfg. C 

EK. Water St.. Elmira 
Lakeside Engineering Corp 

W. Adams St.. Ch 6. 
Ludlow Mix 


lowa Valve 


Valve 
A. ¥. MeDonald Mfg. Co 
& Pine St., Dubuque, lowa 
M. & H. Valve @ Pittings 
P.O. Box 909, Anniston 
Mueller Co., Decatur 70 
Rensselaer Valve Co., 
Street, Troy, New York 
A. P. Smith Mfg. Co., E. Orange 
N.J 


Co 
Ala 
m 
Ontario 


18 


2nd 
City 


Sonken-Galamba Corp 
Riverview Kansas 
Kan 
D. Woed Cr 1072 Public 
ledger Bidg.. . ailadelphia, Pa 
R-S Products Corp., Wayne Junc 
tion, Philadelphia 44, Pa 


R 


VALVES, HARD RUBBER LINED 
American Hard Rubber Co 
ll Mercer St.. New York 138 
N.Y 
Crane Co., 836 8 
Chicago, Il 
Darling Valve 
Co, Williamsport 
Hills-McCanna Co., ! 


Michigan Ave 


West- 


, 4600 German- 


< 
town Ave Philadelphia, Pa 


VALVES, HYDRAULIC 
DER OPERATED 
Chapman Valve Mfg 


Orchard, Mass 
Crane Co., 836 8S. Michigan 


Co., 
Ave 


Co., 
liams port, 
Eddy Valve Co., 
H. D. Fowler Co., 
St. (P.O. Box 

Wash 
Foxboro Co., 
boro, Mass 
Golden-Anderson Valve Specialty 
Co., 207 Keenan Building, Pitts 
burgh 22, Pa 
Hills-McCanna Co 
ern Ave., Chicag 
lowa Valve Co., 201-299 N Tal- 
man Ave., Chicago 80, Il 
The Kennedy Valve Mfg. Co., 
E. Water St., Elmira, N 
Ludlow Valve Mfg. Co., 


Waterford, N.Y 
Inc., 901 Lane 
3084), Seattle, 
Fox- 


Neponset Ave., 


1036 
Y 


Troy 
M. & H. Valve & Fittings Co., 
P.O. Box 909, Anniston, Ala 
Mueller Co., Decatur 76, Til 
Rensselaer Valve Company, 
tario Street, Troy, New York 
Rock well Manufacturing Co., 
Nordstrom Valve Division, 400 
N. Lexington Ave., Pitt«burgh 
& Pa 
Ross Valve 
595, Troy, 
R-S Products Corp., 4600 German- 
town Ave., Philadelphia 44, Pa 
A. P. Smith Mfg. Co. East 

Orange, N.J 
8. Morgan Smith Co., 


Mfg. Co., P.O. Box 
N.Y 


York, Pa 
VALVES, LUBRICATED PLUG 
American Car and Foundry Co 
Valve Division, 1601 Ferry Ave 
nue East, Detroit, Michigan 
Rock well Manufacturing Co. 
Nordstrom Valve Division, 400 
N. Lexington Ave., Pittsburgh 
8, Pa 
Sonken-Galamba Corp., 2nd 
Riverview, Kansas City 18, Kan 


VALVES MECHANICAL JOINT 
Eddy Valve Co., Waterford, N.Y 


VALVES, MOTOR OPERATED 
Chapman Valve Mfg. Co., Indian 
Orchard, Maas. 


W. & 58. W. 


On. | 


Aw Manufac turing | 


CYLIN- 


Indian | 


Wil- | 





| 
| 
| 
| 


| 
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R-13 


201-299 
i2 


James B. Clow @ Sone 
N. Tallman Ave Chicago 
rh 

Crane Co 
Chicage, Il 

Darling Valve & Mfg (+ 
liamaport, Pa 

Eddy Valve Co. Waterford 

The Filer & Stowell Co 

Becher Street Milwaukee 

Wisconsin 
D. Fowler (« 

St. P.O. Box 

Wash 

Foxboro Co 
boro, Mass 

Golden-Anderson Valve Specialty 
Co., 207 Keenan Building, Pitts 


S84 S. Michigan Ave 


wil 
N.Y 
47 OF 


901 Lane 
Seattle 


H 


Ine 
yond 
Ave 


Neponset Fox 


burgh 2 
ms. ' 
Er 


Hays 12th & Liberty 


3025 N. West 
18, I 


Sts 
Hills McCanna Co 
ern Ave.. Chicago 
lowa Valve Co. 201-299 N. Tal 
man Ave. Chicago 80, II! 
The Kennedy Valve Mfg. Co., 
E. Water St.. Elmira, N 
Ludiow Valve Mfg. Co 
N.Y 


1026 
Troy, 


Valve & Fittings 
909. Anniston, 
Minneapolis-Honey well 
Co., Brown Instruments 
Philadelphia 44, Pa 
Mueller Co., Decatur 
Payne Dean and Co 
Conn 
Rensselaer Valve Co. Ontario 
Street, Troy, New Yor 
Rock well Manufacturing Coa., 
Nordstrom Valve Div., 400 N 
Lexington Ave., Pittsburgh 8&8, 


Regulator 
Div., 


ii} 
Madison, 


Pa 

Ross Valve Mfg 
Ave., Troy, N 

R-S Products Corp., 4600 German 
town Ave.. Philadelphia 44 

P. Smith Mfg. Co., 

Orange, N.J 

8S. Morgan Smith Co. 


Co., 4 Oakwood 
Y 


cast 


York, Pa 


(ALVES, 

Chapman Valve Mfg 
Orchard 

Eddy Valve . Waterford, N.Y 

The Filer & Stowell Co., 147 E 
Becher Street, Milwaukee 7 
Wisconsin 

Infileo, Inc., Tuscon, Ar 

lowa Valve Co., 201-2 
man Ave., Chicago 

Kennedy Valve Mfg. Co., 
N.Y 


MUD AND PLUG 


Co., Indian 


Elmira, 


Lakeside Engineering Corp., 222 
Adams St., Chicago 6, Tl 
Ludiow Valve Mfg. Co Troy 


Mereo Nordstrom Valve Co., 
N. Lexington Ave., 
Pa 


400 
Pittsburgh, 
H Co 
Ala 


A Valve & Fittings 
P.O. Box 909, Anniston, 
Mueller Co., Decatur 70, Ill 
Roberta Filter Mfg. Co., Darby 

Pa 


VALVES, PRESSURE 
Chapman Valve Mfg 
Orchard, Mass 
Crane Co., 836 8S. Michigan Ave 

Chicago 5, Ill 
Foster Engineering 
High Avenue, 


Jersey 


REDUCING 
Co., Indian 


Co., 835 
Union, 


le. 

New 

Foxboro Co Ave., Fox 
boro, Mass 

Golden-Anderson Valve Specialty 

Co., 207 Keenan Building, Pitt« 
P 


Neponset 


* Co, P.O. Box 804, 

Mueller Co., Decatur 70, Ill 

Norwalk Valve Co., 38 Railroad 
Avenue, South Norwalk, Conn 

Rows Valve Mfg. Co., 4 Oakwood 
Ave., Troy, N.Y 

R-S Products Corp., 4600 German- 
town Ave., Philadelphia 44, Pa. 

S. Morgan Smith, York, Pa 


VALVES, RELIEF 
American Car & Fdy. Co., 30 
Church St.. New York 8, N.Y 
Chapman Valve Mfg. Co., Indian 
Orchard, 
Cochrane Corp., “17th St. & Alile- 
agheny Ave.. Philadelphia, Pa 
Crane Co., 836 8S. Michigan Ave., 
Chica, mH 

Foster Engineering Co., 835 
High Avenue, Union, 
Jersey 


Le- 
New 
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SCREENS ‘Liquid 
1600 W. Bruce 
We 


VIBRATING 
Chals Belt Cex 
Sr aa 
Link-Bett ¢ 


Park Ave 


waukee 4 


VISES. PIPE 


Armor 
Mas 


VITRIFIED CLAY PIPE AND 


PRODUCTS 
Net 


N 


ALVES AND 


LEAD 


kt BRER 
LINED WASTE GAS BURNERS 


‘ Ha < r f HD OF 


LASS 


Wwe 


WATER ANALYSIS EQUIPMENT 
AND REAGENTS 
See Laboratory 


Kea 


WATER HAMMER ARRESTERS 
Hu O»~D ’ 1 Lane 
AUTOMATIC St 

Centrel Wa 


ALVES. SPRCIAI 
Including Remote 


WATER LEAK, LOCATING 
INSTRUMENTS 





WATER LEVE!I CONTROL 
\ Chalmers Mfg. ¢ 
vi 


tlwaukee 


St 


ALVES 
SPRCIA 


WATER METER 
I 


ARIARLE 
MISSIONS 


SPEED TRANS 


LEVEL RECORDERS 
Cont ( 005 Ur 
ity Ave Paul 4 

Allie-Chaimers Mfg. ¢ I 
th St. M we 


WATER 
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Minr 
oe 8 


anke 


Instruments 
Gitear St 

Oregon 
Honey wel 


vens 


Rewulat 

own Instruments 

phin 44. Pa 

Valwe @ Meter Cx 
Philadelphia 4 


CLEANING 
ing Contractor 
Indiana Ave Kar 


ATER MAIN 


rground Pipe Clear 
Venice Blvd Law 


Main Cleaning 
St New York 


Pa 
St 


New 


WATER MAIN PACKING 
GASKETS 
Johnes-Manville 
‘Mh Street 
New York 
Northrop & 
N.Y 


WATERPROOFING PAIN 
COMPOUNDS AND MATERIA 
rett Div Allied 
Dye Corp 40 Reet 
York 6, N.Y 
Hay nes 


nam St 


( ee al 


Products C« 

Omaha 

Inerto Newark 

John »will 2 

Koppers ( oppers 
Bidg 

Pennsylvania Salt 
Widener Bide 
Pa 


mpany 


Philade iphia 


orp 16 N. Charles St 

Baltimore, Md 

ATER SOFTENING CHEMICALS 
AND COMPOUNDS 

See Chemicals for 
mm and Softening 


Individual 


Water Purificatix 


ATER SOFTENING 
EQUIPMENT 
Allie-Chalmers Mfg. 
St.. Milwaukee 
Am. can Wel Work 
Broadway Aurora 
ckeon Chemical Ce 


Wis 


ovidence 
Atlantic 


i7th St 
Philadelphia 
Equipment ( I 
Terminal! 
Angeles 54. Calif 
Chemical Ce 
Ave 


Barry Pla 


aL da Aenex 
Dearborn 
Michigan Chicage 
Ir 
' 
Tucson, Ari 
Corp 
Chicago 6, Il 
opom t« Inc ta) “ 
st Pitteburgh 4. Pa 
Chemical Cort Matt 
t Raltimore Mary 


1829 EF. Merm 
Philadelphia . Pa 
vania Salt Mfg < 


Bidg.. Philadelphia 


Mar 
Calif 


Darby 


quip Inc 
Aurora I 
mi and Ma 
Harrison, New 


Chemical Ce 140 
New York 6, N.Y 


Cedar 


“ aves sv Pri # CONTRACTORS 


Mee ntrack 


WATER TREATMENT FOR 
SCALE AND ¢ ROSION 
Water Softener Ce 
Pa 
23 4th Ave 
rah 380 
Dearborn Chemical Co. 316 &. 
Michigan Ave.. Chicago 4, Il 
Genera Chemical Div 
Chemical @& Dye Corp.. @ 
tor Street, New York 6 N. Y 
Mie. Cx 1000 
Philadelphia 


Amer Phila 


Hagan 


Pennsylvania Salt 


Widener Bids 


Chen Cedar 


New Y k 6 N 
ATER TREATMENT PLANTS 
(Steel) 
Allix-Chalmers Mfg. ( 1192 S 
ith St Milwaukee Wis 
Chain Belt Ce isle W 
St.. Milwaukee 4. Wie 
Chicago Bridge & Iron Co 
Michigar Ave Chicagc 


Bruce 


17th St. & Alle 
Philedelphia, Pa 
mpany, Barry Place 
Stamford, Conn 
Infileo, Ine Tucson, Ariz 
Lakeside Engr. Corp 
Adame St.. Chicago 6 
mo UW 42nd St 
N.Y 
ines Steel ( 
Pittsburgh 2 


orr ¢ 


222 W 


45 Harris 
I 


rthingt 
Corp., Harriseor 
WEED KILLERS 
Barrett Div Allied Chemica 
Dye Cort 40 Rector St 
York 6, N.Y 
W. S. Darley @ 
ington Bivd 
Chemica! 
General Chemica 
Chemical 
tor 
Kor . 
Bide Pittsburgh 
Penn. Salt Mfg. Co 
Bide Philadel! phia 
Phelps Dodge Refining Corp., 4 
Wall St.. New York 5 


WELLS, COMPLETE 
Layne & Bowler, Ir 


Hollywood Sta 


Tennessee 


New 


Dow 


1000 Widen er 
Pa 


Box #6815 


Memphis § 


WRAPPING, PIPE 
(See Pipe, Wrapping) 


WRENCHES, REVERSIBLE 
RATCHET 
Dresser Mfg. ¢ 

Bradford, Pa 
Eddy Valve 


Fisher Ave 


Waterford, N.Y 
WROUGHT IRON 
(Pipe, Gates, Bars, 
A. M 
Pitteaburgh, Pa 
Pose Iron Works 


aster, Pa 


Ete.) 


ark Bide 


Byers Ce ‘ 


Ine Lar 


ZEOLITE AND ZEOLITE 
SOFTENERS 
Allie-Chalmers Mfe. ( 

th St.. Milwauke 

Water S« frener Co 


Amer Phila- 
jelphia mn 
Chemica 

Box 3008, T Annex 


Equipment ( P.O 
Los 
Angeles 

Coch St. @ Alle 
Philadelphia, Pa 

( ‘he mical 310 S 

Michigan Ave.. hicag 4, 

nf Ine.. Tucson, Ariz 

Engr. Cort 222 W 

Chicago 6, Ill 

P. O. Box 21 

Memphis 5& 


rane ( 
gheny 
Dearborn 


I 

Lakeside 
Adams St 

Layne-Bowler, Inc 
Hollywood Sta 
Tenn 

Permutit C 330 |W 
‘New York 18 N 

Roberts Filter Mfg 
Pa 

Zeolite 
St.. New Y 


find St 
Darby 


Chemical Co 140 Cedar 


wk 6, N.Y 








WALLACE & TIERNAN CO., INC. 


Manufacturers of Chlorine and Chemical Control Equipment 


Newark 1, New Jersey 


“THE ONLY SAFE WATER IS A STERILIZED WATER” 
REPRESENTED IN 


Charlotte Detroit 
Chiecage Hoasten 
Cleveland Indianapolis 
Colambes Jacksonville 
Dallas Kansas City 
Denver 


Wallace & Tiernan Ltd., Torente, Canada 
Wallace & Tiernan Ltd., Winnipeg, Canads 


Knoxville 

| ubbock 
Minneapolis 
Monrovia, Calif. 
Oklahoma City 


Philadephia Sen Francisco 

Pittebergh Seattle 

Pertiand, Ore. St. Leuls 

Roanoke Syracuse 

Salt Lake City Vaion City 
Washington, D.C. 


Wallace & Tiernan Ltd. Montreal, Canada 
Wallace & Tiernan Ltd. London, England 





FREE RESIDUAL CHLORINATION 


Recent developments in water works practice show 
that bacteria practically cease to exist where Free Resi- 
dual Chlorination, as accomplished by the Break-Point 
Process, is employed. Such chlorination assures the 
production of free available chlorine residuals which 
have a high killing potential. In many plants bacterial 
control by the Break-Point Process has been augmented 
with additional benefits such as improved coagulation, 
increased color removal, elimination of algal conditions, 
reduced chemical costs and increased length of filter 
runs with a resultant saving in wash water. 


TYPE MASV 
AUTOMATIC SOLUTION FEED 
VISIBLE VACUUM CHLORINATOR 


Where unusual or extreme fluc- 
tuations in water or sewage flow 
are encountered, the Type MASV 
meets the chlorination require- 
ments. It embodies all the advan- 
tages of automatic proportioning 
of chlorine feed, and automatic 
starting and stopping with the out- 
standing features of the Visible 
Vacuum Control Chlorinator — 
rugged construction, simplicity of 
operation and low maintenance 


costs. c 


THE W&T HYPOCHLORINATOR 


Wal Bypochlorinater 


Chlorination of small water supplies involves prob- 
lems which the W&T Hypochlorinator is especially de- 
signed to meet. This equipment feeds either calcium or 


sodium hypochlorite in solution form and is furnished 
in three types. 


The Electrically Operated type is particularly useful 
for small pumped water supplies. Since water pressure 
furnishes the major part of the operating power, the 
cost of electricity is but a few cents a day. Automatic 
Water Operated Hypochlorinators automatically pro- 
portion the chlorine solution to the flow of water and 
are especially adapted to small gravity water supplies 
with wide variations in flow. 


The Belt Driven unit is a sturdy, dependable unit for 
use where electric power is not available or where op- 
eration is to be synchre tized with 
pumping equipment driver. by gasoline 
engine or other similar motive power. 


TYPE MDPA 
DIRECT FEED AMMONIATOR 


A self-contained unit specially adapt- 
ed to handling ammonia gas, embody- 
ing the same sound principles of design 
and construction exemplified in W&T 
Chlorinators. Rugged, accurate and 
dependable. 


DRY CHEMICAL FEEDERS 
For the application of dry chemicals, Wallace & Tier- 
nan offers a complete line of feeding equipment. The 
I'ypes MO, MOF and MOI Dry Feeders include such 
advantages as positive agitation, easy calibration and 
accurate feed over ranges of from 0.5 to 200 pounds 
per hour, depending upon the chemical used 


CONVENIENCE 
WAT is represented in each of the 39 cities by a 
service staff prepared to give advice on the proper 
equipment for any chlorination problem. 
Current literature on the many phases of chlorina 


tion, ammoniation and dry chemical feeding is avail- 
able on request 
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New York City 
New ork City 

Pa 
Brooklyn 2, N. Y., « 
Assn., Austir 
Washington, D.( 
New York City 


Crosby, Fiske & Forster 
Williams & Hazen 
Eldridge, Mallman 
arious 
Hirse h 
Various 


y 


Theroux 


© State Dept. H 
Tex 


g Lo ALA 
(thee 


ks Assn 


s, New York City 
Baltimore, Md 
New York City 

New York City 

New York City 
Inc., Reading, Pa 
A. W. W. A. New Yi 
New York 
] 


W hipple- Fair 


Tracy 
Dibble 
Turneaure & Russell 


18 
s 


wk City 
17, N. ¥ 


Various 
1 Co., Newark, N Various 
fealth, Raleigh, N. ( 

New York City 

1s, Baltimore, Md 

New York City 

mmission of Wisconsin, Madison, Wis 
n., Washington, D. C 

Health, Alhany, N. Y 

New York City 
122, Washington 
New York City 


Ellms 
Hopkins 


Norcom and Brown 
Hoover 
Ryan 


McCallum 
Weston & Bogert 


pbc 
Flynn 
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ARGE WATER WORKS 


futhors 
Addison 
Murray & Reid 
Powell 
Harding & Canfield 
Allen 
Urquhart 
Johnson 
Uhlig 
Speller 
Fiwyn E. Seelye 
Walter & Jeffery 
Hanna and Kennedy 
Baylis 
Tenner 
Ward & Whipple 
Smith 
I obeck 
Tolman 


Inc., New York City 
Weil 

New York City 
New York City 
New York City 
New York City 
New York City 

Inc.. New York City 
New York City 

Inc.. New York City 
g Co. Houston, Tex 
Co, New York City 
New York City 


Hool & 


m Service 

New York City 

New York City 

Tn New York City 
New York City 


AK 
C. F 





LIST NO. 2—FOR MANAGERS 


Ground Water, Its Development, Uses & Conservation 

Guiding Principles of Public Service Reg. (3 \ 

Handbook of Applied Hydraulics ($7.50) 

Hydraulics Sth Ed. ($4.00) 

Index to Jour. of A. W. W. A.—1881-1933 

“Industrial Water Supplies” (nominal charge) 

Laboratory Control of Water Purification ($4.00 

Mechanical Engineers’ Handbook—IIth Ed. ($6.00) 

pH and Its Practical Application ($3.50) 

Physics of the Earth IX 

Plumbing Engineering ($3.50) 

Pocket Companion (nominal) 

Public Health Engineering—Vol. I ($7.5 

Public Utility Rate Str $4.00) 

Pump Handbook 

Raintall and Runoff 

Rates and Rate Structure 

Standards of Hydraulic Institute—&th Fd 

Standard Practices for Stationary Diesel Engines ($2 

Summary of Census Data on Water Treatment Plants 
in the United States 

Texthook of Bacteriology ($8.00) 

The Hardy Cross Method of Distribution 

The Quest for Pure Water ($5.00 

Valve Manual ($2.00) 

Water Bacteriology—é6th Ed. ($4.50) 

Water Borne Typhoid Fever Outbreaks 

Water Quality & Treatment—2nd Ed 

Water Supply and Sewerage ($5.00) 

Water Supply Engineering (4th Ed. $6.50) 

Water Supply Paper No. 658 (Quality of Waters) 


$2.00) 


uctures 
($9.00 


($3.00) 


SO) 


System Desigt 


‘ nominal , 
($5.00) 


’ 


LIST NO. 3—FOR OPERATORS 
Books 
Chemical Treatment of Sewage 
Chlorine Manual (F) 
Lab. Manual of Water and Sewage Anal. 3rd Ed 
Manual for Sewage Plant Operators ($3.50) 
Manuals of the Federation of Sewage Works 
Chlorination of Sewage and Industrial Wastes 
Municipal Sewer Ordinances 
ex nal Hazards in Operation of Sewage Works 
of Sewage Sludge as Fertilizer 


(nominal ) 
($3.00) 


Assns 


upats 
Utilizatior 

Operation and Control of Sewage Treatment Plants 
Principles of Sewage Treatment ($0.50) 
Reference Bibliography for Water and Sewag« 
Reprints of Technical Papers on Chlorine 

in Sewage Treatment (F) 
Sewage Treatment ($3.50) 
Sewage Treatment Works ($6.00) 
Sewerage and Sewage Disposal Textbook ($6.00) 
Sewer Rentals ($1.50) 
Stand. Meth. of Water and Sewage Analysis 

%h Ed. ($4.00) 


** Note—Sewage w should « ' sts I ala 


and the handbooks 


rks mer 
for Engineers 


LIST NO. 4—FOR MANAGERS 


CHEMISTS 


CHEMISTS 





AND OPERATORS OF LARGE WATER WORKS (¢ 


Publishers futhors 


Edward E. Johnson, Inc Paul, Minr 

Public Utilities Reports, Inc., Rochester, N. ¥ 

McGraw-Hill Co., New York City 

McGraw-Hill Co., New York City 

Am. Water Wks. Assn., New York City 

Ohio Geological Survey, Columbus, Ohio ( 
Case, Sheppard, Mann Pub. Co., New York 18, N. ¥ 

John Wiley & Sons, New York City 
Williams & Wilkins Co., Baltimore 
McGraw-Hill Book Co., Inc., New 
Pittman Publishing Co.. New York 
Carnegie-Steel Corp.. New York City 
John Wiley & Sons, Inc.. New York 1¢ 
McGraw-Hill Co., New York City 
National Press, Millbrae, Calif 
MacMillan Co., New York City 

Ohio State Univ., Columbus, O. . Jt. Comm 
Hydraulic Institute, New York 6, N. Y 
Diesel Engine Mfg. Assn., Chicago, II! 


Bennisot 
Spurr 
Davis 


King 


>t 


W. Foulk 
Cox 
Kent 

LaMotte, Kenny & Reed 

Oscar E. Meinezer 

Cleverdon 


Md 
York City 


N. ¥ Phelps 
Nash 
Finch 
Foster 

FISWA 


ABA, ASCE, AWWA 


U.S. Pub. Health Service 
Zinser & Jones 
Hardy Cross 
Baker 
....Lischer 
Winslow & McCrady 


Wolman & Gorman 


Am. Water Works Assn. Reprint 
D. Appleton & Co., New York City 
Univ. of Illinois Engr. Exp. Sta. Bul. No. 286 
Amer. Water Wks. Assn., New York 7, N. Y 
Mo. Water & Sew. Conf 

John Wiley & Sons, New York 16, N. ¥ 
Am. Public Health Assn., N. Y. ¢ 

A W.W.A 

McGraw-Hill Co.. New York City 
McGraw-Hill Co., New York City 

U. S. Geological Survey, Washington 


Prescott 


Steel 
Babbitt & Doland 


bd. Cc Stabler 


AND MANAGERS Ol 


Publither 
Amer. Pub. Health Assn., N. Y. ¢ 
The Chlorine Institute, New York 17 
McGraw-Hill Co.. New York City 
Texas Water & Sewage Wks. Assn., « 
Champaign, Ill 


SMALL SEWAGE WORKS** 


futhors 


Committee Report 


N. Y 
Theroux, Eldridge & Mallman 
o State Dept. of Health 


New York State Dept. Health 
National Lime Assn., Washington 
Gilbert Associates, Inc., Reading 


N. Y. State Dept. Health 
D. ¢ W. Rudolfs and Staff 


Pa 


Wallace & Tiernan Co., Newark, N. J 
John Wiley & Sons, Inc., New York City 
McGraw-Hill Book Co.. New York City 
McGraw-Hill Co., New York City 

Am. Public Works Assn., Chicago 


Various 
Imhoff and Fair 
Keefer 
Metcalf & Eddy 


arious 


Amer. Pub. Health Assn., N. Y. ¢ A.W. W. A.-A. P. HLA 


for several (F) publications of value to all alike--for instance Conversion Factors 


AND OPERATORS OF LARGE SEWAGE WORKS** 


(In addition to List No. 3) 


Books 

American Sewage Practice Vol. 3 

Sewage Treatment ($7.00) 
Industrial Waste Treatment Practice ($ 
Modern Sewage Disposal ($3.50) **** 
Municipal and Rural Sanitation, 3rd Ed 
Public Health Engineering—Vol. I ($7.50) 
Rates and Rate Structures 
Sewage Trade Waste Treatment 
Sewerage and Sewage Treatment—2: 
Sewerage and Sewage Treatment—/t! 
Sewers (25 shillings) 
Problems 
($3.50) 


Fd 
Fad 


($4.00) 


($6.50) 


Solving Sewage (t6 00 


Stream Sanitatior 


The Hoover Plumbing (B. H. 13) (nominal) 


“ode 


(F) Available as Free Publication at this writing 


Publishers futhors 
McGraw-Hill Co., New York City 

McGraw-Hill Co., New York City 

Federation of Sewage Works Assns., New York City 
McGraw-Hill Book Co., Inc.. New York City 
John Wiley & Sons, Inc., New York 16, N. Y 

Ohio State Univ., Columbus, O...Jt. Comm 
Govt. Printer, Adelaide, Australia 

Intl Text Book Co., Scranton, Pa 
John Wiley & Sons, New York City 
Chapman & Hall, London 
McGraw-Hill Co.. New York City 
John Wiley & Sons, Inc., New York 16 
U. S. Bureau of Standards 


Metcalf & Eddy 
Eldridge 
Various 

Ehlers & Steel 

Phelps 

ABA, ASCE, AWWA, FISWA 

Henry J. N. Hodgson 
Hardenberg 

Babbitt 

Bevan and Rees 
Fuller & McClintock 


N.Y Phelps 
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Ne. 797~—24-inch heevy 
duty electric meter operated 
velve Hendwheel fer man- 
wel wee in cose of current 
failure 


Ne. 700— 20-inch class "'B" 
cast wen velve equipped 
with heavy duty handwheel 
contre! and threaded reach 
rod 


Ne. 627 —Cylinder operated 
60-inch heavy duty velve 
(either pneumatic or hy- 
dravlic contro!) 


R-S Valves are synonymous 
with the simplified control 
and shut-off of any material 
thet flews or is forced 
through @ pipe, under « 
wide renge of pressure and 
temperature 
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ATLANTIC CITY ali 
sg Simplfies 
[> PUMP SHUT-OFF 


New pumping units of the modern Atlantic City Pumping 
Station supplying water for this seashore resort are equipped 
with 125-pound handwheel operated R-S valves. 

The valve illustrated above is closed in a matter of seconds 
(only six handwheel revolutions required) before the pump is 
started in order to prevent an overload on the pump and motor. 
The valve is then opened gradually and easily regulated according 
to demand. 

Such valves can be equipped with hydraulic cylinders (tapped 
into the pipe line before and after the pump). As long as the 
differential pressure remains above a predetermined value, the 
cylinder will hold the valve open. Power or mechanical failure 
will cause a drop in the differential pressure, and the cylinder 
will close the valve automatically. Water hammer is impossible 
since the valve closes only as fast as the adjustable cylinder bleeds. 





Specify R-S Valves for simplified construction and operation. 


R-S PRODUCTS CORPORATION 
4600 Germantown Avenve, Philadelphia 44, Pa. 
An S. Morgan Smith Company Subsidiary 


DISTRICT OFFICES IN PRINCIPAL CITIES 
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THE DISTRIBUTION SYSTEM* 


By L. R. HOWSON 
Consulting Engineer 
Alvord, Burdick & Howson, Chicago, Ill 


N ENDEAVORING to appraise the importance of the dis- 

tribution system in water works practice, I first turned to the 
Journals of the American Water Works Association, an inspec- 
tion of which disclosed that there were over twice as many papers 
relating to water quality and water treatment as there were with 
reference to the distribution system, including meters, unac- 
counted for water, hydrants and valves. Probably this is as it 
should be, for water quality is a matter of life and death; where- 
as proper design, operation and maintenance of a distribution 
system is primarily a question of economics. Undoubtedly this 
seeming lack of proper consideration for the economics of water 
supply results from the inability of the various program com- 
mittees to secure constructive papers on what is generally con- 
sidered a prosaic subject. 


Economic Value of Distribution Systems 


As a second step in appraising the economic importance of the 
water distribution system, the summaries of 16 recent water 
works appraisals were analyzed. . The analyses showed that for 
these 16 plants the distribution system valuation averaged 66.8 per 
cent of the total plant value. While this percentage varied some- 
what for individual plants, all but two fell within a range of 20 
per cent of this numerical average. The weighted average of 
the percentage of the distribution value to the total plant value 
of the 16 plants was 65.3 per cent. It may be roughly stated, 
therefore, that two-thirds of the total value of the average water 
works is found in the distribution system. A check of valuations 
made as remote as thirty years ago shows this ratio to have 
remained practically constant 

The fact that two-thirds of the value of the ordinary water 
works is in the distribution system, and that 80 per cent of the 
distribution system value is in the item of mains and valves, 
indicates one of the most valuable yardsticks for an approximate 
indication of the value of a water works property of which 
there is no detailed inventory available. The length of pipe of 
the various sizes in the distribution system is always a matter of 
record and capable of easy conversion into tons. Normally the 
weight of pipe in a cast-iron distribution system will approximate 
275 to 300 tons per thousand population. 

Analysis of nine recent water works valuations, most of which 
involved transfer of ownership, revealed that the value of the 
entire system per ton of pipe in the distribution system was ap- 
proximately $200. Cities with well supplies or without treatment 
will normally fall somewhat under the $200 per ton, and those 
with impounded supplies and costly purification works will be 
normally somewhat above the $200 per ton figure. The applica- 
tion of this figure, however, varied with respect to the facts 
relating to the source of supply in each particular case, will give 
a convenient and very approximate indication of the valuation 
of the entire water works property at the present time. 

An analysis of these same nine water works valuations showed 
that the average per capital value as of the present time was $63 
Since two-thirds of the value of a water works system is nor- 
mally in the distribution system, it is apparent that the present- 
day distribution system in the average city has a value equivalent 
to about $40 per capita. 


Some Basic Factors in Design 


Too many distribution systems just grow. Very few distribu- 
tion systems were scientifically designed originally; and through 
growth, concentration and shifting demands most systems need 
almost constant checking. The problem of designing an entirely 
new distribution system is seldom met in practice. The more 
frequent problem is that of designing a feeder or circulating 
system to correct deficiencies in capacity resulting from growth, 
reduction in carrying capacity, or allied causes. The National 
Board of Fire Underwriters, through periodic tests of distribu- 
tion systems, has done much to uncover weaknesses and to indi- 
cate the requirements for reinforcement. - : 

Every water distribution system supplies two distinct services ; 


*A paper presented before the Wisconsin Section of A.W.W.A., 
the publication of which has been authorized by the Association 


namely, the furnishing of normal domestic and industrial require- 
ments and the water required to fight fires. 

The former type of service extends more or less continuously 
over the entire area served. Fire demands are intermittent, con- 
centrated in relatively small areas and of high intensity 

The domestic and industrial needs for water vary from day 
to day and from hour to hour. Ordinarily the maximum day of 
the year will be 50 per cent more or less in excess of the average 
day for the year, and on that maximum day, the peak hour will 
be 50 per cent more or less above the 24-hour average. Accord- 
ingly, the annual peak is approximately 2'4 times the average rate 
for the year. These percentages are subject to material varia- 
tions for various cities but are sufficiently accurate for use in 
illustrating the comparative importance of ordinary and fire 
demands on the distribution system 


Elevated Tank Storage 


The fact that the maximum rates prevail during but a portion 
of the day makes it possible to provide for them in whole or in 
part by storage in reservoirs or elevated tanks. Ordinarily, if 
elevated storage of from 20 to 40 gallons per capita (gpc.) is 
available, the rate of pumpage can be constant throughout the 24 
hours of the day with all peaks met with water drawn from 
storage. It is, however, not necessary to provide storage in this 
amount to secure most of the benefits. Storage in the amount 
of but 25 per cent of the total storage requirement will ordinarily 
result in lowering the peak rate of pumpage by half its excess 
over the daily average. This per cent storage provision is 
equivalent to only 5 to 10 gallons storage per capita. 

Elevated tank storage sufficient to completely iron out hourly 
peaks is not very costly. Assuming 30 gpc. as the storage re- 
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Typical Hourly Pumpage Rates 


quired in order that the supply and pumping equipment may 
operate at a uniform rate throughout the 24 hours of the day, 
the approximate present-day costs would be as follows: 


% Tank Cost 
Elevated Tank to Value of 
Cost @ 12c/1b. Distr. System 
18,000 9S 
69.900 
132 000 
250,000 
500,000 


Elevated Tank 
Capacity 
150,000 
750,000 
1,500,000 
3,000,000 
6,000,000 


Population 


25,000 
50,000 .. 
100,000 .. 
200,000 ... 
The most of adequate elevated storage is thus from $2.50 to 
$3.60 per capita. Interest and depreciation at 6 per cent on this 
cost for municipal plants is but from 15 to 22 cents per capita 
per year, the equivalent of from 25 to 35 per cent of the average 
power cost where pumping is by electricity. Ability to avoid 
peak demand charges will frequently cover much of the fixed 
charges on the investment in elevated storage. The other benefits 
such as more uniform pressures, better operations of pumping 
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equipment and safety against power outages, amply justify ele- 
vated storage in most water systems. The amount of elevated 
storage in each case is, of course, dictated by the individual con- 
ditions. The above is simply indicative of the possibilities to be 
developed 


Firefighting Comsideretions and Storege Costs 


In addition to meeting all variations in domestic, commercial 
and industrial demands, a distribution system must be so designed 
as to transport the volume of water required for fighting fires 
The tate at which water is required for fire service is a rollection 
of the character of development, whether suburban or metropolli- 
tan, fire hazards, and so forth. It varies approximately as the 
square root of population in thousands and is, therefore, propor- 
tionately greater for smaller communities. The following table 
gives the amount of water required by the National Board of 
Fire Underwriters for fighting fires in cities of various sizes: 


Fire Demand 
Population (GPM) 

5,000 

25,000 

60 000 

100,000 

200,000 


2.250 
4,750 
6,500 
9 000 
12,000 


The above quantities are required in addition to the ordinary 
uses at the time, usually considered as 150 per cent of the average 
for the 24 hours 

Fortunately, fires do not occur at frequent intervals but they 
do occur with sufficient frequency and intensity to demonstrate 
the wisdom of making adequate provision for them. The extin- 
guishment of fires ordinarily uses less than one-half of 1 per 
cent of the total pumpage. 


The fact that fires are relatively of short duration indicates the 
possibility of storage to provide the water required for fighting 
fires, thus avoiding sudden extreme drafts upon water production 
systems. The accompanying table shows the fire demand rate, the 
volume of water required during 10 hours at the several rates 
(Underwriter’s requirement), and the estimated cost of rein- 
forced concrete reservoir construction to store the fire require- 
ments for cities of various populations ; and the ratio of reservoir 
cost to distribution system value 


Cost of 
Reinforced 
Concrete 
Reservoir® 
$ 55,000 

93,000 


10 Hour 

Fire Use 

(Gallons) 
350,000 


Distribution 
Population System Value 


*To store fire re 
Construction 


ulrement—such costs belng based on E.N.R. 
ost Index = 260. 


If the topography is such that reservoir storage equal to the 
fire use can be so located as to float on the distribution system, 
it will relieve the source of supply, pumping equipment and dis- 
tribution system of the fire demand and thus affect the tota! 
valuation of $63 per capita. It is also available and useful for 
domestic peaks at all times without cost other thar: interest and 
depreciation on the investment. 


If the reservoir is built at ground level comparable to the 
station, but at a point near the opposite end of the distribution 
system from the pumping station, it is of value to the source of 
supply and the mains but duplicate pumping equi t will be 
required. A reservoir of this kind benefits about 90 per cent of 
the plant valuation when used during fire, but is of less value 
during other periods as booster pumps must be operated to make 
its benefits available. 


If the water required to fight fires is stored in a low service 
reservoir or clear well at the pumping station, its effect is limited 
to the source of supply; i.c., usually less than 25 per cent of the 
property valuation. 


An elevated tank to store the quantity of water required for 
fire in a 5,000 town would cost about $115,000. Since such a 
figure represents about 60 per cent of the value of the entire dis- 
tribution system, it is evident that the primary justification for 
the elevated tank in the smaller systems is in equalizing hourly 
variatiqns in domestic use. 

The ratio of the water required for fire protection, and for 
peak domestic uses, is shown as follows: 


Peak Domestic 
Rate @ 225% 
of 100 gpe/day 


Ratio Fire 
to Lomestic 
Peak 


150% 
Domestic 
Population plus Fire 
4,250, 7 
10,600,000 88 
17, 51 
27,900,000 24 
47,300, 05 






































It will be noted that for a city of 5,000, the demand during 
fire, which is based upon the fire use plus 150 per cent of the 
average day domestic, is 3.7 times as great as the peak hour 
domestic use; Socencing preereeneey to 1.88 for 25,000 la- 
tion, 1.51 for 50,000, 1 for 100,000, and 1.05 for 200,000. In 
other words, for a city of approximately 200,000 population or 
larger, the domestic use rather than the fire requirement 
determines the size of the distribution system. For all populations 
less than 20,000 the fire requirement is the governing factor in 
the design of the distribution system. 


Sizes of Mains 


A.water works distribution system consists of feeder mains 
and lateral distributors to serve consumers. The —_ of 
the total flow during which is carried th laterals 
may vary from a ible amount where the lateral system 
consists of 4-in. mains or smaller to a 
material proportion where the lateral dis- 





tributors are 6-in. or larger. In order to 
ascertain how the pipe sizes vary in the 
average distribution system, the pipe sys- 





tems of eight cities varying in population 
from 5,000 to 300,000 were studied. In the 
average of these systems, approximately 55 
per cent of the mileage of mains was 6-in. 
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% OF TOTAL STORAGE REQUIRED 


TO EQUALIZE PUMPING RATES 


Effect of Storage on Reduction in Peak Pumping Rates 


w.é8.W Rererence & Data 1952 


minimum size to use, in whi t 
proportion and capacities of 4 

is less and the weighted average size of t 
mains larger. However, in very few cities 
does the weighted average size of mains 
materially exceed 7-in. 


Continued on page 25) 
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UNITED STATES PIPE AND FOUNDRY CO. 


General Offices: Burlington, New Jersey 


SALES OFFICES 


Pittsburgh Cleveland 


Birm ingh, Sen Francisco 
~y Kansas City Dallas 


Minneapolis 
Chicage Boston Lee A 


adel 
es —~ euston 


New York 


Makers of 


UPER-DE LAVAUD CENTRIFUGALLY CAST IRON PIPE ED PIPE. ] 
IT CAST IRON PIPE AND FITTINGS 3LE JOINT PIPE 


AND FITTINGS 


S. STANDARDIZED MECHANICAL JOINT PIPE 
HREADED PIPE IN IRON PIPE SIZES 


> 
P 
U 
T 
V AND SUGAR APPARATUS 


VEBRE INDUSTRIAI 


Super deLavaud Pipe with B&S Joints 
Super-deLavaud Pipe with bell and spigot joints is available in 
all sizes from 3” to 24” and in 12-foot and 18-foot lengths. The 
joint is particularly adaptable for lead, cement, joint compound or 
rubber ring assembly. The centering ring insures easy alignment 
and uniform distribution of the jointing material. The process by 
which this pipe is produced assures concentricity, evenness of metal 
and freedom from sand or slag inclusions. The bell and spigot 
joint, made with lead or other jointing materials, shows ample 
strength to resist pulling apart. If required to meet service con- 
ditions, pipe will be furnished with special linings. All Super-~de 
Lavaud Pipe with bell and spigot joints are made to meet Federal 

Specification WW-P-421. Write for descriptive booklet. 


TABLE I 





THICKNESS 








, 


*—NOMINAL LAYING LENGTH“ 




















Nominal Laying Length 
18-Foot Length 





12-Foot Length 





Weight 
Per Foot 
Including 

Bell 


Weight 
of Pipe 
Pounds 


Weight 
of Pipe 
Pounds 
12.7 
13.7 
16 
18 


42 
45 
53 
58 
63 3 
67 

5 


78 
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Nominal Laying Length 





18-Foot Length 
Weight 
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Inetuding 
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12-Foot Length 





Weight 

Per Foot b. - 
Ineluding 
Bell 


Weight 
of Pipe 
Pounds 
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I 
CASTINGS TO ORDER 
ST CHEMICAL CASTINGS 


Threaded Cast Iron Pipe Centrifugally Cast 


Super-deLavaud Cast Iron Pipe is now being manufactured in 
“iron pipe sizes” with threaded joints to meet the demand for a 
better and more durable pipe. There are two distinct types of 
service for which Super-delavaud Cast Iron Pipe may be used 
pressure service for water, gas, steam or similar liquids and gases 
and drainage service. Pressure pipe is made to meet the require 
ments of Federal Specifications WW-P-421 and is supplied in three 
classes: standard, extra-strong and double-extra-strong. Drainage 
pipe, used for waste, vent and drain work, is a lighter pipe for use 
in buildings and elsewhere where a tight screw-coupled joint is 
needed. Drainage pipe is made to meet the requirements of Fed 
eral Specifications WW-P-356 


THREADED CAST IRON PRESSURE PIPE 


(Made to meet the requirements of Federal Specifications WW-P-421) 





Outside 
Ona 


Nominal 
‘Thiet ness 


Clase ’ 
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THREADED CAST IRON DRAIN PIPE 
For Waste, Vent and Drainage Service 
(Made to meet the requirements of Federal Specifications WW-P-356) 


Weight 
5 








Nominal 
Fee 





i 

















We are now prepared to furnish U. S. Standardized 
Mechanical Joint Pipe and Fittings in sizes from 3” to 24” 
with parts that are interchangeable with those furnished 





by other manufacturers of cast iron mechanical joint pipe. 
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Johns-Manville 


Manufacturers of “Transite”’ Pressure Pipe 
NEW YORK 16, N.Y. 


EAST 40th STREET 


"Cleveland 15. Ohio 

45 Prospect Ave NOW 
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12 N Third S& 

Dollies 12, Texas 

1019 Dragon Street 


SALES OFFICES 
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Pipe that may be of help to you... facts 
that tell how this modern asbestos- 
cement pipe is helping to solve these 
problems in many communities. 


of these 7 common water-line 
problems, here is information about 
Johns-Manville Transite* Pressure 


r you are faced with some—or all 


/, Handling costs: 


Because it is light in weight and easy _ distribution along the trench is easier 


to handle, Transite Pressure Pipe 
keeps handling costs down. Loading, 
unloading, and all other subsequent 
handling operations are simplified 
More footage can be hauled per truck 
load —reducing trucking costs—and 


2. Installation costs: 


T'ransite Pressure Pipe offers impor- 
tant economies that help combat 
increasing costs of water-line installa- 
tion. It is quickly and easily assembled 
in the trench. A coupling puller is the 
only tool necessary. Often, the pipe 
can be assembled so rapidly that the 


and more quickly accomplished. More- 
over, mechanical handling equipment 
is not necessary except where larger 
sizes are being used; the pipe sections 
are easily lowered into the trench with 
rope slings 


same foreman supervises both exca- 
vation and installation. The speed 
with which Transite is assembled 
means that the job is completed with 
a minimum of time and labor, thereby 
contributing important reductions in 
the overall cost of the system. 


*Transite is a Johns- Manville registered trade mark 
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3. Soil corrosion: 


Two factors give Transite Pressure 
Pipe exceptional resistance to corro- 
sion: (1) the corrosion-resistant mate- 
rials of which it is made; (2) the 
especially developed Johns- Manville 
process of manufacture which imparts 
a high degree of chemical stability to 


the finished pipe. This high resistance 
to corrosion has been substantiated 
by numerous installations. Many of 
these are serving as replacements in 
soils so destructive that the useful life 
of the pipe materials previously used 
had been seriously curtailed. 


4. internal corrosion: 


Transite Pipe, because of its asbestos- 
cement composition, is not affected by 
tuberculation. Therefore, it is not nec- 
essary to resort to pipe of larger di- 
ameter to offset the internal effects of 
this costly form of pipe corrosion. And 
because progressive reduction of de- 


livery due to tuberculation capacity 
is never a problem in a Transite pipe 
line, pressures and flows remain high— 
pumps operate at higher efficiencies 
These factors are often reflected in 
better service and lower water rates in 
communities served by Transite lines 


5. Underground water losses: 


Transite’s success in combatting un- 
derground water losses is due to a 
combination of two factors: (1) the de- 
sign of the Simplex Coupling used for 
assembly; and (2) the ability of the 
pipe to maintain its strength in service 
The easily-assembled Coupling consists 


of a Transite sleeve and two rubber 
rings which form a tight, flexible joint. 
The ability of Transite to maintain its 
strength in service is due to its ex- 
ceptional resistance to corrosion, as 
proved in thousands of installations 
under a wide variety of soil conditions 


6. Vibration and stresses: 


Transite’s flexible joints effectively 
absorb the vibration of heavy traffic 

an especially important factor where 
pipe is laid under busy highways, or 
near railroad and street car tracks. 
Because each joint is capable of de- 
flection up to five degrees, the entire 


line has a flexibility not ordinarily 
found in other types of waterline con- 
struction. This helps compensate for 
soil movements and pther stresses 
to which the pipe may be subjected 

provides an effective safeguard 
against costly pipe failures. 


7. Maintenance: 


In thousands of communities, Transite 
Pipe—with its advantages of joints 
that remain tight and flexible, its cor- 
rosion resistance, and immunity to 
tuberculation— provides low-cost 
water transportation that requires 
little, if any, maintenance. Transite 


lines do not have to be cleaned, lined, 
or replaced because tuberculation has 
reduced their original capacity. Re- 
ports from communities all over the 
country prove that Transite’s asbes- 
tos-cement structure provides econo- 
mies that continue through the years. 
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MONO-CAST CENTRIFUGAL PIPE 


WITH JOINTS FOR EVERY SERVICE CONDITION 


Mono-Cast Centrifugal Pipe can be supplied with joints for conveying gas, oil, sewage, 
water, and other liquids under every service condition. In most cases, these joints can be 
raade up with unskilled labor and without special tools. Among the joints available are: 


AMERICAN DOUBLE-X PIPE—A standardized mechani- 
cal joint pipe equipped with stuffing box type of joint having 
a ring gasket, cast iron gland, and cast iron bolts. Scientifically 
designed to meet the exacting requirements of low, medium 
and high-pressure service in handling gas and liquids. 


SCREW-GLAND PIPE—An all-purpose economical, me- 
chanical joint pipe suitable for water, gas, oil and other 
fluids, developed in answer to the demand for a rubber 
packed joint without bolts suitable for normal service and 
pressure conditions. Screw-Gland Pipe provides for liberal 
lateral deflection and provision for expansion and contraction 
of the pipe line without leakage. 


ROLL-ON JOINT PIPE—Designed as an alternate for bell 

* and spigot pipe for conveyance of water, sewage or similar 
liquids. It is quickly and easily assembled by unskilled labor 
and after assembly the joint will easily deflect and remain 
tight under pressure. 


MOLOX BALL JOINT PIPE—An exclusive Acipco devel- 

* opment, designed for river crossings and other installations 
requiring excessive joint deflection. It is positively locked 
against joint separation and remains bottle tight under 
pressures up to several hundred pounds per square inch at 
any angle within the range of deflection for which it is 
designed. 


STANDARD BELL AND SPIGOT PIPE—Used under 
normal service conditions, the standard bell and spigot 
joint will give long and dependable service. The joints of 
bell and spigot pipe are made up of lead and jute, cement, 
ot any other special jointing material customer may desire 
to use. It is supplied in diameters 3” through 48” inclusive. 


Write for literature, stating the kind of joint in which you are interested. Address the 
ACIPCO office nearest you. 


AMERICAN CAST IRON PIPE COMPANY 


BIRMINGHAM 2, ALABAMA 
Dallas Houston E!l Paso Pittsburgh Kansas City New York City 


Chicago Minneapolis Cleveland Los Angeles San Francisco Seattle 
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Larger diameters of pipe provide more carrying capacity per 
dollar expended, as is shown by the following table 
Comparative Cost Relation 
Carrying per foot 
‘Install ed 


Diam. 
of pir Capacity* 


‘ 
6” 
a” 
‘ 


12 
1 


*Based upon C 120 of Hazen-Williams formula and pre ire 
drop of 8 ft. per 1,000 ft 
The above estimates of cost are based upon Class B pipe at $50 
per ton and costs of laying, which were the 
average of those used in six recent mid 
western appraisals. 


From an analysis of the above, 


Loss in Carrying Capacity 


Another factor which has had a large effect on distribution 
system design has been the necessity of anticipating a loss in 
carrying capacity with the passage of time. The extent of this 
loss was evaluated by Edgar K. Wilson (Jour. AWWA, Vol. 28, 
No. 9), who showed that for midwestern waters in general, the 
Hazen-W illiams coefficient decreased from 130 when new to 100 
in about 20 years; a loss averaging more than one per cent per 
year. If such loss in carrying capacity were reflected in a com- 
parable loss in valuation, this would be equivalent to a per capita 
loss of approximately $10 in a 20-year period, or 50 cents per 





it 18 ap- «| 
parent that a 6-in. main costs about 36 f 
per cent more than a 4-in., but with the 
same friction loss will deliver 192 per cent 


more water. Co rrespondingly, an 8-in., 





which costs 30 per cent more than 6-in., will 
deliver 112 per cent more water, and a 
12-in., which costs 59 per cent more than 
an 8-in. will deliver 191 per cent more 
water. Expressed in another way, increas- 


wa 
w 





ing the pipe diameter by one size increases 
the carrying capacity from three to four 
times as much as the proportionate increase 
in cost 


we 
o 





Effect of Elevated ~- 
on Expenditures for Feeder Main 

As a general line of demarcation it may 
be assumed that, in the ordinary distribu- 


Nn 
wo 





tion system mains 6-in m diameter and 
smaller primarily serve the normal domes- 
tic requirements; and that mains 8-in. and 
larger, in addition to serving these require- 


nv 
oO 





ments, have been so designed as to provide 
a circulatory or feeder system to carry the 
water from the pumping station or reser- 
voirs to the smaller distributing mains. The 
beneficial effects of elevated storage are, 


MILLION GALLONS PER DAY 


a 








therefore, primarily limited to mains 8-in. 
and larger. 

As stated, approximately 70 per cent of 
the footage of mains in the average distri- 





bution system is 6-in. or less in diameter. 
However, the mains of larger diameter cost 
more per foot, and an analysis of a con- 
siderable number of distribution systems 
shows that approximately 45 per cent of 





the value of the distribution system is in 
mains 8-in. and larger. 

The value of the mains over 8-in. in 
diameter in the average distribution sys- 



































tem is approximately $15 per capita 

This value may be developed from the 
above figures on (1) the value of the aver- 
age entire water works system at the pres- 
ent time, (2) the proportion of that value 
which is in the distribution system, (3) the 
proportion of the distribution system which 
is accounted for by mains, and (4) the 
percentage of total main value in mains larger than 8-in. Ina 
city of 25,000 people the value of mains 8-in. and larger might 
be expected to be approximately $375,000 


Elevated storage sufficient to iron out the daily variations in 
flow in the average city of 25,000 population would cost approxi- 
mately $69,000 at the present time, the equivalent of 18 per cent 
of the investment in feeder mains 8-in. and larger. If the topog- 
raphy is such that this peak requirement could be stored in a 
concrete reservoir at sufficient elevation, and not too distant, it 
would cost $36,000. This is less than 10 per cent of the invest- 
ment in feeder mains. 

There is obviously no general rule that can be laid down as 
applicable to all cities. In a recent study for a city where topog- 
raphy is such that strategically located reservoir storage could 
be provided within the area served by the distribution system, 
the provision of storage sufficient to provide for both domestic 
peaks and fire requirements cost approximately 30 per cent of 
the investment in feeder mains, and less than the expenditures 
required without storage for the proper reinforcement of the 
feeder main system 





Domestic, 


50 75 100 150 
POPULATION IN THOUSANDS 


Water Demand Rates 
24-Howr Fire and Combined Fire and Domestic 
capita per year, or nearly 10 per cent of the gross revenues of 
the average water utility. 


Fortunately, this loss in carrying capacity is not correspond- 
ingly reflected in value. It is practicable to restore the carrying 
capacity to substantially its initial value by cleaning. Taking the 
average distribution system, the cost of such cleaning is approxi- 
mately 5 per cent of the cost of the pipe installed new. Cleaning 
an entire system is seldom, if ever, resorted to. When main 
cleaning is done, it is usually confined to the feeder and circulat- 
ing pipes where relation of cleaning to installation cost is even 
less than 5 per cent. 

Loss of capacity, however, is a serious indictment of the water 
works industry. Certainly some method of protecting so larg: 
a proportion of the total water works investment should be 
available at reasonable cost. It is rather surprising that the 
heavier cement linings have not been more largely adopted. The 
cost of heavy cement lining varies from 6% cents per ft. for 6-in 
pipe to 26 cents per ft. for 20-in pipe, equivalent to approxi- 
mately 5 per cent of the cost of the pipe installed. If its use 
will maintain the carrying capacity of pipe (as seems probable 
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sstified. Many designers have 
lams coefficient of 100 instead 

apacity. The cost of this excess 

ement lining. Cement lining costs about 
t is better because it maintains capac- 
odically restores it. However, it 
mains in place after the cleaning 


nee of the coefficient of carrying 

are not so plentiful as for tar- 

pe Research Association endeavored 

y testing 42 cement-lined cast-iron pipe lines 
rincipally in the active or tuberculating 

‘ se mains had been in service 
lliams coefficient varied from 

loss in coefficient value. Had 
clieved the coefficient would 


proved coating more generally 

m the average water works man’s 
he usual tar coatings, can be 
t deterioration in carrying capac- 
that is not the case. It is sug- 
beginning of any important expansion 
mprehensive flow tests be run and the 

{ service and the Hazen-Williams coeffi- 
If the loss is at all material, consideration 


suggested 


with the 


arge 


Uneccounted-for Water 


There has been a 


greatly increased interest in “unaccounted 


wate 


ecet is 1D year ago, the average 
mpletely metered, w administered water works accounted for 
less than 75 per cent of the water used. At the present time that 
rcentage is about 85 per cent, with a very few cities exceeding 
) per cent. One city of approximately 150,000 people, which 
id been completely metered for 40 years, was accounting for but 
ly mor un 6D per cent of the water pumped. By careful 
their repair and accuracy of registration 
rticularly, the accounted for water in this system 
ght up to 83 per cent. The utility is now being 
cent more water than before the improved meter 
program was started. The principal change was to 
uld register the low flows 
ved that the most important factor in reducing the 
maccounted for is the careful maintenance 
with particular emphasis placed upon the 
on at low flows. Instead of referring to 
ounted for water, it has been suggested 
‘ pt. of Water at Waukesha, Wis., that 
r water be visualized in terms of the equivalent 
three months’ coal, power and chemicals each 
Kuranz’s plant he has reduced the unaccounted 
s than 7 per cent, an illustration of what can be 


ts meters 


eters Ww 


water 


1 meters 


Water waste control, however, requires more than attention 
to the meters. It includes the necessity of locating leaks promptly 
and repairing them immediately. Every facility must be used 
to locate the hidden leaks, such as watching for melted spots on 
the streets during periods of light snow and listening at meters, 
valves and hydrants when routine inspections are being made 


Hydrents 


Hydrants should be inspected at least twice each year, at which 
times they should be operated and checked for the operation of 
the drip, free draining, condition of packing etc. They should 
also be carefully inspected after each use in the cold weather 
months. Each hydrant, too, should have a card on which should 
be recorded everything done to the hydrant, including each semi- 
annual inspection and what was observed at that time. Such a 
record is invaluable in case attempt is made to fix liability for 
a non-operative hydrant which may result from an attempt to 
open in the wrong direction, mishandling or some other cause. 

It is good practice to install hydrants farther back from the 
curb and street corners than was formerly the practice before 
the use of the automobile became universal. It is also good prac 
tice to have a shut-off gate valve on every hydrant connection 

Hydrants should never be operated by other than the fire de- 
partment or water works employees. The occasional use of fire 
hydrants to fill sprinkling wagons, and to flush sewers and streets, 
is bad practice. It jeopardizes the ability of the water system 
to function when most needed. In one city, where hydrant 
wrenches were too freely distributed, the annual cost of mainte- 
nance and repair was over $8 per hydrant as compared to an 
average of less than $3. The number of hydrants replaced, in 
proportion to those in use, was double that of other cities where 
the use of hydrants was properly restricted. 


Valves 


Valves should be inspected at regular intervals. If all valves 
do not open in the same direction, all exceptions should be 
recorded and their existence emphasized. Every valve should 
have a number and a card on which pertinent data relative to its 
location, installation, repair and maintenance are included. All 
valves should be provided with means of access, and it is good 
practice to install valves 12-in. and larger in vaults. Packing 
of valves should be inspected and adjusted when necessary. 

Valves should be spaced at intervals of 500 to 800 ft. and so 
placed that no break will take more than two blocks of pipe out 
of service. 


Distribution Maps 


Too many water works either have no adequate map records 
or they are not kept up to date. A wall map should be available, 
of such scale as to make it usable. There should also be a 
sectional atlas of the entire pipe system on sheets about 24x36 in. 
and scale of 50 ft. or 100 ft. to the inch, with intersections and 
other congested areas enlarged when necessary. 





RELATIVE SIZES OF BRANCHES 
AND WATER MAINS 


and Size 
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Supply 
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FINANCING DISTRIBUTION SYSTEM EXTENSIONS’ 


Vice -Pres 


and practices followed 
distribution sys- 
f which are 


\ ANY methods 
+ the 


ir extension of 
tems into new territory, many 
not producing the income they should, 
require review and careful analysis to 
determine whether or not they are properly 
financed. It is quite conceivable that many 
extensions, although bringing in additional 
revenue, are, in fact, a financial burden on 
the system as a whole me of 
the past methods cannot be changed over- 
night, as they fixed by 
tom, ordinance 


Of course, s 


are so securely cus 


or contract 


Equitable Rete Structure « 
Major Consideration 

In considering this subject, there is one 
major factor to keep in mind—the rate 
structure or schedule. Almost every water 
works operator, whether his plant is pub 
licly or privately owned, will find it most 
distasteful and difficult to revise the rate 
schedule of his property unless he is able 
to make the revision downward. It will 
be assumed, therefore, that it is the desire, 
and should be the responsibility, of every 
operator to approach the expansion of the 
water works system with an eye toward 
the preservation of the existing charges 
for water service. Precaution should also 
be taken to prevent the necessity of increas 
ing the rates charged existing customers 
to help defray the costs of taking on new 
customers supplied by main extensions not 
properly financed 

Two factors must be considered in the 
proper financing of an extension: first, the 
revenue of the particular extension and the 
increase in operating expenses it will cause; 
and second, the additions to plant and prop- 
erty—such as services and meters—as well 
as the investment in pumps, filters, reser- 
and the like, that will be required 
to supply adequately the extension and the 
consumers taking water from it 


voirs 


Calculating Probable Revenue 

The calculation of the probable revenue 
from an extension can be approached from 

Rather than estimating the 
an extension may produce 
out the financing from this 
point, it is better and safer to eliminate as 
much guesswork as possible. There never 
is the certainty that all the lots will be 
built upon and, if built upon, that the units 
will be occupied. To reduce these uncer- 
tainties to a minimum, it is, therefore, best 
to work out the problem by giving consider 
ation to the additional revenue as water 
customers become attached to the mains 


' 1 
several angies 
total revenue 
and working 


the general character of the de 
velopment and its location, as well as the 
size and design of the units, it is not too 
difficult to arrive at an average estimated 
revenue to be expected from each unit to be 
served by the extension. Such an estimate 
is, of course, based on the revenues being 
received from similar units already at- 
tached to the system 


From 


The probable operating expenses of an 


extension—or rather the increase in the 
operating expenses of the property as a 
whole due to the addition of the new cus- 
tomers—cannot be properly approached by 
any method other than average costs. It 
would require an exhaustive study to find 
*Reprinted from J.4.07.W_A Vol. 41 45 
1949) by permission. 
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Now Vice-Pres. and Gen. Mgr., Indianapolis Water Co 
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what increment each new customer 
would increase operating expenses, and if 
this increment were to be determined for 
each new customer it would naturally have 
Such an approach would also make 
it necessary to determine just which new 
customer required the hiring of an addition 
al employee in the water works organiza 
tion. As the development of this paper 
will show, the economies of an extension 
an be properly treated only on an overall 
with a long-term view 


out by 


to vary 


basis and 


Average costs can best be expressed by 
giving consideration and weight to the oper 
ating ratio, the percentage of the gross 
operating earnings expended for operation 
and maintenance. Deducting this figure 
from the gross operating earnings gives the 
return—that is the amount available to meet 
the costs of borrowed capital and to provide 
a profit. Operating ratios are not the same 
for all properties as each has its own par 
ticular problem, affecting in one way or 
another the relationship between revenues 
and expenses. The operating ratio of a 
single property will, however, remain fairly 
constant from year to year, moving in one 
direction or the other rather slowly. To 
determine the operating ratio of a property 
for use in calculating the earnings of an 
extension, it would be well to figure it out 
for a number of years in order to eliminate 
any years during which some unusual event 
occurred and materially disturbed the oper- 
ating ratio for that year 


Example 

To take an example, it may be assumed 
that the estimated gross revenues from the 
extension under consideration average 
$15.00 a unit and that the operating ratio 
of the water works property which is mak 
ing the extension is 40 per cent. The return 
from each unit, disregarding other matters, 
will, therefore, be $15.00 minus $6.00 (40 
per cent of 15), which leaves $9.00. This 
$9.00 is the amount of money that will be 
available from each unit to support the 
investment in the pipelines, service lines 
meters and other materials making up the 
extension as well as other additions to the 
plant as a whole 


Investment Required in Other Facilities 

It is at this point that the greatest 
tendency exists for making errors and omis- 
sions in the proper financing of distribution 
system extensions. Small properties which 
have no prospects of further growth and 
at the same time have ample supply facil 
ities can assume that a reasonable return 
on the investment in the extension alone is 
sufficient. Should it develop, however, that 
the property needed some expansion of its 
supply, the earnings of the property under 
existing rates would not be sufficient to 
support an investment in additional supply 
facilities, which, by their very nature, are 
not revenue producers. In determining the 
proper financing arrangement for distribu- 
tion system extensions, consideration must 
also be given to the required investment 
in other plant facilities 


Admittedly, additional investments in 
plant facilities, other than pipelines, are 
not in the same category as the investments 
made in pipelines. Plant facilities are added 
in larger steps and at uneven rates. In a 
property’s history there will be times when 


Ww. 


Birmingham Water Works Co., Birmingham 
Indianapolis 


Ala 
Ine. 
the supply facilities are more than ad 
and times when they should be enlarged 
However, assuming that the development 
of plant facilities has been kept reasonably 
the growth of the distribution 
system, and records have been accurately 
maintained, the ratio of the total cost of 
or investment in, pipelines alone to the total 
investment will provide a very useful figure 
in determining what the pr return 
on a pipeline extension should be This 
ratio is arrived at by dividing the total cost 
r investment in pipelines, fire hydrants and 
hydrant branches by the total plant 
The figure should not vary much 
from year to year in the future, as it ts 
based on total values over a long period 
and yearly variations will be small by com 
parison 


equate 


abreast of 


per 


hre 
valuc 


Apportioning the Investment 

Assuming that the investment in pip« 
lines alone of the water works property 
mentioned above is 45 per cent of the total 
value of the plant, for every $45 invested in 
pipelines another $55 will eventually have 
to be expended for all other facilities needed 
to render service to customers on the ex- 
tension under consideration. Put in an 
other way, this means that, at the particular 
imaginary plant, for every $1.00 invested in 
water mains, fire hydrants and hydrant 
branches $1.22 will have to be spent on 
other facilities 

It was found previously that of the 
$15.00 of estimated revenue for each urit 
$6.00 would be spent on operating expenses, 
leaving $9.00 available to support the ir 
vestment in the facilities needed to supply 
each unit. For the purposes of this paper, 
a return of 6 per cent on the value of the 
property will be assumed sufficient to cover 
the overall of borrowed money and 
a reasonable profit. The $9.00 using the 
figure of 6 per cent will therefore support 
an investment of $150. This $150, unfortu 
nately, is not the amount of money that 
can be prudently spent on pipelines for 
each of the $15.00 customers expected on the 
extension under consideratior ic 
care of the cost of other facilities to supply 
each of these new customers, only 45 
cent of the $150, or $67.50, can be invested 
in water mains. The remainder, $82.50, will 
have to be spent on other facilities, such as 
meters, pumps and filters, if the 
existing relationship of the cost of mains 
to the total value of property holds true 

If the need for investment in all possible 
facilities other than mains is neglected when 
arriving at the return an extension should 
yield, it will become necessary to increase 
water rates at some future time. If all the 
revenue available from an extension is used 
to support the investment in pipelines alone 
there will not be any cushion of revenue to 
support the investment in other needed 
facilities, such as added filter and pumping 
capacity. Furthermore, should it be found 
necessary to increase rates to support the 
cost of added facilities because of such omis 
sion, the increased rates would be imposed 
on the old customers for whom the addi 
tional facilities were not needed, as well as 
on the new customers 


costs 


take 


per 


services, 


Calculating Return Necessary 

With an operating ratio of 40 per cent, a 
figure of 45 per cent representing the ratio 
of the value of pipelines to the total value 
& §S. 
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uld be, expres tag ’ view, and also from the developer's, is t 
cost of the extensio have the entire cost of the pipeline exten 
sion placed on deposit with the utility. The 
Assuring the Proper Return utility then has the money and the developer 
has some definite figure to work with for 
the determination of his costs of develop 
ment 
Since the utility can calculate what its 
gross return on an extension should be, it 


i 
§ ZZ per q 
— “ad into $15.00 : When it is apparent that a pipeline cx 
ve eliminated ar tension will not yield the desired gross 
return om the cost of pipeline installation 
alone, it 1s quite essential that some arrange 
ment be agreed on so that the water prop 
erty will be assured of the proper return ught to be willing to refund to the de 
One way would be to work out with the Positor sums of money which would be 
loper, or a representative of the cus representative of the amount the utility can 
erved by the extension, an afford to invest for the revenue produced 

by the new customers added to the exten 


>? 


percentages, the same 
ved at thus 


which the water property 
nteed the required return Sion Using the same gross return of 2 

The per cent and the estimated revenue of $15.00 
previously assumed for each unit on the 
extension, the utility can afford to refund 
for each unit added to the extension, a sum 
equivalent to $15.00 divided by the desired 
gross return of 22.2 per cent, or $67.50. This 
should be recognized as the same figure 
previously arrived at 


the exan ple used ) 
d then keep an account 
le« m the extensior 
tlate what percentage ot 
extension this revenue repre 

sarantor would then make up 
«tween the percentage found 


' 
he guaranteed amount, until such time 
sal revenue collected Expressed in another way, using the 
{ the required amount. reciprocal of 0.222 which is 4.5, and mul 
ntract does not have tiplying: 4.5 x $15.00 $67.50. This re 
loper or an individual. ciprocal can be used to express briefly what 
nature. Further- the utility can invest in pipeline extensions ; 

value to the namely, 4% times the estimated revenue 
he guarantor This factor of 4% would not hold true 
ost satisfactory for all properties, but a similar figure ca 

ity’s point of be developed for any given utility 


PIPE FLOW CHART 


T 0.5 





By simply laying a straightedge across this chart any one of 


these questions may be answered 


+ 


1. How many cubic feet will flow through a pipe of given 
liameter at a given velocity 


4 


2 How many gallons, other conditions being the same as in 





nw 


na 
o 


3. What will be the velocity in feet per second, knowing the 
fiameter and cubic feet per minute 


rs 


4. Same as (3) except that the flow is given in gallons per 
minute 


> 
3 


M 
é 
GALLONS PER MINUTE 


4 


} { 


What diameter of pipe must be used to carry a given nun 
ber of cul feet per minute at a given velocity 


4 
i 
w 


¢ ame as 5) except that quantity is in gall ms per minute 


4 
T 
e 

yw 

é 


, INTERNAL DIAMETER. INCHES 


4 
T 
~ 


For example, how many gallons of water per minute will flow 
} Se " 


ma li “ e ¢ velocity reaches 10 ft. per secom 


werer'y 


lotted line drawn across the chart shows that if the in 
ternal diameter of the pipe is 10 inches (col. A), and the water 
is flowing at a velocity of 10 ft. per second (col. D), the amount 
f water flowing is a hair less than 2,500 gal. per minute (col 
C), which is equivalent to about 325 cubic feet per minute 


LB) 


Naturally the chart may be used to obtain the pipe diameter 
needed to avoid exceeding a given velocity at a given rate of flow 
It may also be used for converting gallons to cubic feet and the 


reverse 


/ 
: ' CUBIC FEET PER MINUTE 
jw 
/3 
/ 
| 
VELOCITY, FEET PER SECOND 
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WATER WASTE SURVEYS AND LEAKAGE CORRECTION* 


With Particular Reference to the Pitometer and Its Use in Making Such Surveys 


By E. SHAW COLE 


hief Engr., The Pitometer ( 


. HAS been suggested that a pitometer survey be compared 
oe i 

with a complete medical and physical examination such as 

Various measurements would be made 


would be made in a clini 
The type of 


to determine the physical condition of the patient 
tests, the equipment and the technic have all been improved over 
the years, and, while these have probably resulted in better 
diagnosis, the basic tests have not been changed greatly. So it 
has been with the pitometer surve Years ago the pitometer 
was called che x-ray of water works systems. Although new 
too's have been provided and technics improved fo increase the 
efficiency of the survey, the basic flow measurements developed 
years ago are still important and valuable 

¢To carry the medical analogy one step further, let us consider 
that the counterpart of the general practitioner or family doctor 
is the water works superintendent or local engineer. While these 
men do splendid work and in some cases operate for years with 
out any outside help or advice, it is quite common tor a progres 
sive doctor to send a patient to a clinic for a complete physical 
and medical examination. At the clinic are to be tound doctors 
trained in this type of work—men who specialize in a particular 
field and for this reason excel in it. The need for an organiza- 
tion of engineers which specializes in conducting pitometer sur 
veys and can be cal.ed on at any time to help m whatever way 
is desired, whether it be for a short test or a complete survey, 
is somewhat similar to the need for clinics. Perhaps this need 
is best illustrated by the fact that during the last five years, 
the author's firm has conducted a total of 251 surveys and tests 
in 159 different communities. The majority of these were water 
waste surveys that covered approximately 12,000 mi. of mains 
This work ‘resulted in the location and repair of over 6,500 
hidden underground leaks wasting a total of 106 mgd. At an 
average purchase or production cost of five cents per 1,000 ga!., 
this amount of water represents an annual saving of $1,935,000 

While the judgment of federal agencies is not necessarily the 
best criterion, it is interesting to note that the 251 surveys and 
tests included work for four large Navy shipyards, as well as 
for several cities where the FWA thought it sound practice to 
have a survey made before approving grants for expensive 
extensions and reinforcements. The federal government of one 
of our neighboring countries also authorized a pitometer survey 
in one of its cities, as the quickest and most economical means 
of obtaining an adequate supply for one of its largest arsenals 
Also included are tests for important war plants, including a 
government arseral, airplane manufacturing plants and oil re 
fneries 
Scope of Pitometer Surveys 

The pitometer survey is an engineering operation divided into 
two definite fields 

1. An accounting for all the water de!ivered to the distribu- 
tion system, known as the water waste survey 

»2. An engineering study of the existing distribution system 
to improve distribution facilities 

While the primary object of the pitometer water waste survey 
is to locate underground leakage, its scope is very much broader 
than this. The operations may be divided as follows 

1. Test of pumps for slip or efficiency 

2. Measurement of the flows at either end of gravity supply 
lines to determine leakage 

3. Measurement of the flow in and out of reservoirs to deter- 
mine leakage 

4. Test of master meters for accuracy 

5. Measurement of the flow to various districts of the city 
A study of the night rate of flow and its relation to the total, 
indicates the existence of leakage. A'so, the information obtained 
is the basis for future desien and extensions and replacements 
in a distribution system 

6. A test of large industrial meters and a check on industries 
for unauthorized use of water 

7. Night subdivision, cr the analysis of the night rate of flow 
n districts where waste is indicated, which result in the measure 
ment of the flow in every block or between every set of valves 
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8. Location of underground leakage. By this method of night 
subdivision, every underground leak in the system large enough 
to justify the cost of repair is indicated by measurement and its 
exact location determined by the use of sound intensifers. 

9. House-to-house inspections, hased on the result of night 
subdivision, are carried out for the purpose of controlling 
leaking plumbing fixtures in unmetered systems. In metered 
systems, the measurements provide indications of under-registra- 
tion of domestic meters 

10. Special tests that include such things as river-crossing 
tests, industria! tests and measurements not mentioned above 

Not all surveys result in spectacular findings in each of these 
steps but the following examples are not unusual, and some of 
them have been encountered m otherwise well-operated systems. 


Pump Tests 

he logical starting pomt of any engineering project of this 
kind is the source of supply. In the early days where the supply 
was pumped, a test to determine the slip of the reciprocating 
pumps frequent'y showed amazing conditions. In some cases 
where maintenance was entirely absent, slip ran as high as 80 to 
90 per cent, as could be demonstrated by shutting the discharge 
valves practically to the closed position without raising the 
discharge pressure 

As reciprocating pumps have been replaced by centrifugal 
pumps, the pump tests have come to include wire-to-water efh- 
iency tests. These, tco, sometimes show surprising conditions, 
as described in an excellent paper by H. E. Beckwith, entitled, 
“A Simple Method of Testing Centrifugal Pumps” (Jour 
AW W.A., 31: 2098 (1939)). According to Beckwith, it is 
not unusual to find a centrifugal pump which is operating under 
an entirely different set of conditions than that for which it was 
designed. He cites a test that gave a wire-to-water efficiency of 
only 40 per cent. The savings resulting from the installation of 
a pump designed to meet the operating conditions were very 
substantial 


Supply Lines 

In gravity systems, .the starting point for the survey is the 
reservoir and the gravity supply lines it feeds. A test of the 
gravity supply lines is made by’ measuring the flow at the inlet 
and at the outlet and, at the same time, leakage from the reser- 
voir is determined by measuring the rise and fall in the reservoir, 
adjusted for the flow in or out, as the case may be. Where a 
long gravity supply line crosses rough and marshy country and 
possibly a river, it is important to know by direct measurement 
that there is no appreciable underground leakage. 

The approximation of accuracy by any hydraulic instrument 
in the field is not much greater than 100 +2 per cent. In large 
gravity lines, a small loss could go undetected, due to the allow- 
ab’e error of the measurements. At the same time it should be 
pointed out that many losses have been detected where the 
difference between the inlet and outlet quantities did not exceed 
3 to 4 per cent. In a survey for a small New Jersey system, a 
measurement of the flow in each end of a gravity line, 7 mi 
long, showed discrepancies cf 30 per cent between the reservoir 
and the town. The demands of this system had gradwally in- 
creased over a period of years until it became necessary to install 
a booster pump in order to maintain an adequate supply. After 
the original discrepancy had been detected, intermediate gagings 
were made to localize the section where the loss occurred. Sound 
intensifiers were then used with positive assurance that leakage 
existed and a blown joint, which was wasting 250,000 gpd. into 
a large swamp, was quickly discovered 


Master Meter Tests 

rhe testing of master meters for accuracy is a routine step 
that is necessary if figures on unaccounted-for water are to be 
used as the criterion for efficient operation and the absence of 
lost water. In the case where water is purchased through a 
master meter this test has a real dollar value and in two New 
Jersey communities substantial savings resulted from the dis- 
covery that the meters were over-registering. In one case there 
was an overcharge of 16 per cent. In the other instance, it was 
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District Measurements 


W 


&s.W 


REFERENCE 


ver-all accounted-for figures im large systems, where the con 
wmption may be 30 to 40 mgd. or greater, are subject to so 
many variables with regard to consumption that it is not as easy 
to detect the presence of underground leakage as it ts in a smal 
mpact system. A change of only a small percentage in a 
arge system can involve more water than the entire consumption 
f the small system e 


By isolating the districts by means of closed valves, so that 
the feed may be supplied through one or more large mains on 
which the pitometer is installed, it 1s possib'e to learn a good deal 
about the operation of the trunk mains. Pressures are taken 
fore and after the district is late The flows are studied 
and the adequacy of existing tee nto consideration, so 
th case of fire there will u y until the ke 
boundary valves are opened in accordance th arrangements 

between the fire and the water departments 
’ urvey the formation of the district boundaries proved 
a difficult operation, due primarily to the condition of the 
valves and errors in the maj The time involved in solving the 
prov » be well worth-while for the city 
cause two of its importar ed were found to be carrying 
no water. Investigation showed th ne 12-in. valve was closed 
fouble alve was frozen closed and one 12-in. valve 
was partly closed. The latter discovery explained the reason for 


adequate pressures during a recent fre 


problem, however, 


In another system there was a high area that had suffered 
from low pressures for years. When district measurements wer: 
being made at the start of a survey it was found that the prin 
pal feed, a 20-in. main, carried no water because of a 20-in 
valve that was closed and too stiff to operate 

In addition to tl ot mireque iscoveries, district meas- 
rements a 0 ! ing consumption 

' ue as a basis 
distr th 








meter 





Industrie! Meter Tests 


Improved meter practice and close supervision of industria 
has greatly reduced the loss of water in many sys 
tems, but there are still a large number of meter departments 
which do not m complete checks on the accuracy of the 
large meters and the use of water passing through them and 
through fire lines 
The advantages of testing large meters in place and under 
Operating conditions, with the pitometer, may not be apparent 
to those superintendents who periodically use a test 
meter to check their meters. While it is true that there are some 
systems where the meters are in excellent condition, within 
three weeks tw ases of under-registration involving large quan- 
tities of water were br luwht during routine field tests. 
ine meter was tested in spite of 
registration and that the factory said 
water through it. The test showed 
ere not only was a flow but it was so large that a con- 
us test was run for a week. The average under-registration 
r this period was 427,000 gpd. and the rate varied from zero 
to maximum of 1,660,000 gpd. through a 6-in. pipe, or a velocity 
of over 13 fps. Four hundred and twenty-seven thousand gallons 
per day is not only a lot of lost water, but at a meter rate of 
ten cents per 1,000 gal. the lost revenue amounts to over $15,000 
a year 


comsumer 


meter 


In one large eastern city, a 
fact that it showed no 
were not wsing any 


Night Subdivision and Leak Locetion 


Following the 24-hour district measurement comes the problem 
] all underground leakage. Indirect gaugings are made 
e the distribution of the night rate of flow. These 
made after midnight 1 before five o'clock in the 
mains, regardless of w small they may be, are 
hese measurements and the unit of test is as small 
icable to make it with the valves available. Mani- 
flow into a piece of pipe after midnight 
here an appreciable flow is shown 
vestigations are made to determine the cause 
these measurements cannot be over emphasized, 
s way ts there a positive indication of the 

xistet ecoctu rf leak awe 
The locat leaks has been a common occurrence in every 
water works since the first atrols were organized in England 
over 100 years ago and per long before that. The main point 
fference between the leak patrol 


é 


> emphasized here 

type ury : he pitometer survey. By the 
age can be and is controlled 
This type of control is ex 


by almost every water w ‘ 
ent practice and should iT At the same time it 

] is Im a sense a negative 

main or its connections, it Is 


or it a slight noise is heard, 


result in the discovery of a 
is too small to bother with, 
which may th j rience indicates that the in 
tensity of sow ‘ rot ‘ rily indicate the volume or size 
of a leak 
»An actual measurement of the flow between a set of valves 
when use is at a minimum, or is a known quantity, is a positive 
approach. Only after a water measurement is made can it posi- 
tively be said that leakage does or does not exist, and, if there is 
leakage, only by a water measurement can the amount be deter- 
mined. In the pitometer survey it is at this point that sound 
intensifiers are first used. Then with a definite knowledge of 
the size and approximate location of the loss, investigations are 
made with whatever type intensifier the engineer prefers, until 
all leakage of sufficient importance to warrant repair is located 
The record is full of instances where the sound indications 
were so misleading faint that large leaks had existed for 
years. Take, for example, interfering noises from pumps, motors, 
regulating valves, machinery or the case of a deep fill, a 
river rossing or an abar 
In this connection quantity of 
leakage located, rather than the number of leaks, is the important 
consideration to a community ‘ a survey was made 
in a metered New domestic per capita 
consumption to 64 gpd nl ndful of small service leaks 
were found in the distril system proper, but because the 
survey was a complete audit, a measurement was made on a 
pumping line leading to reservoir some distance out of the 
city. This main crossed some rough and swampy ground and 
there were no connections to it. The function of the pump station 
was to augment the main gravity supply to the reservoir and 
whenever the water level dropped to a certain point the pump 
started and ran until the reservoir was filled. The measurement 
on this main showed a loss between the pump station and reser- 
voir of 430,000 gpd. and further investigation resu'ted in the 
discovery of a leak wasting 250,000 gpd. into the swamp, when 





the pump was off, and 390,000 gpd. when it was operating and 
the pressure thus increased. This one leak was largely responsible 
for the need of pumping, as it was continuously draining the 
reservoir, The savings in pumping costs alone amounted to $4.50 
per day at one cent per kilowatt hour 

At the other extreme, is the case of a large unmetered gravity 
system where leakage and waste were rampant because there was 
an abundant supply. Unfortunately, the capacity of the 7-m 
transmission mains was limited and shortly before the war the 
demand had increased to the point where pressure troubles 
developed and it was necessary to curtail service in order to get 
water into the large distribution reservoir. Then with the war 
came a large arsenal that demanded 10 per cent of the total con 
sumption. This additional amount could not be supplied and so 
the government authorized a complete pitometer survey as the 
quickest and most economical approach to obtaining an additional 
supply. Here the resultant action could be called se'ective leak 
location. Only the large leaks were dug up and repaired at first 
so as to reduce consumption as rapidly as possible, and in this 
case measurements were invaluable. Hydrant leaks making a 
terrific roar were encountered on almost every other corner, and 
yet broken mains, part of the time submerged by the tidal river 
made no noise at all on the surface of the street due to the nature 
of the ground conditions and undermined pavements. Within six 
weeks, leaks releasing over 4 mgd. had been repaired and at the 
completion of the survey leaks totaling 13 mgd. had been located 


Other Benefits of Subdivision Studies 


In addition to providing positive information regarding leak- 
age, the night subdivision measurements have several other 
valuable features. During the course of the measurements, it 1s 
necessary to close a large majority of the valves in the distri- 
bution system and prove their condition by making tight shut 
outs. Periodic inspections and operation of all valves in a dis 
tribution system is generally considered good practice. Usually 
however, shut-outs are not made during the inspection, the main 
object being to see that the valve is free and in good condition 
When a survey is made the night valve operations can take the 
place of the annual inspections. Many systems do not follow a 
valve maintenance program at all and in these cases the opera 
tions made during the survey are useful, not only as a check 
on the condition of the val . but also on the distribution system 
map and records. One of most interesting discoveries result 
ing from valve operations occurred in a southern city where it 
was found that a great many of the mains were not connected 
at intersections. This, it was said, came about as a result of 
street grading after part of the system had been insta'led, thus 
increasing the cover. When the gridiron was completed, no 
effort was made to connect mains that were at different depths 
l water was circulating 
ocated, and the improvements 
in the strength of the distribution system after connections were 


Only by methodically proving how the 
were these missing connections |! 


made can be readily appreciated 


House Waste 


The only sure way to eliminate unnecessary waste on the 
consumer's property is by universal metering. There are, how 
ever, many communities where universal metering is impractical 
for financial or politica! reasons, and in these communities only 
the largest consumers are metered 

The only other method of controlling this waste is by periodic 
house-to-house inspections and these are most efficiently super- 
vised when the amount of water bemg wasted is first determined 
by night measurements Following these, concentrated work in 
those sections found to have a large night consumption will 
produce the best results 

The benefits from these inspections are only temporary unless 
repeated at regular intervals and even then have no control over 
willful waste. However, a pitometer survey will indicate the most 
wasteful sections and several cities have adopted ordinances 
authorizing the water department to install meters when re 
inspections show that the consumer is a chronic waster of water 
and wil! not keep his fixtures in repair 


Distribution Studies 


\ second type of survey, the distribution study, has an ob- 
jective somewhat different from the waste survey. Basic data 
accumulated through loss-of-head tests, fire flow tests, pressure 
and hydraulic grade line studies and computations are all de 
pendent on a variety of flow measurements and gagings. The 
pitometer distribution survey is of value in determining the true 
physical condition of a distribution system before designing im- 
provements. 

Whether the problem be the location of points of waste or the 
proper method of extending or improving the distribution sys- 
tem, the pitometer survey will be found to be a most valuahi 
method of finding the proper solution 

w.&58. W 
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Capacities and Sizes of 


STANDARD ELEVATED STEEL TANKS 


+y PITTSBURGH - DES MOINES 


as to the application of these tanks, 
for designs, for specifications, or for 
estimates, write—without obligation 
to our nearest office. 


In these compact but complete tables, 
data are furnished on the various 
types of elevated steel tanks, and on 
steel reservoirs. For full information 











TABLE I—DOUBLE ELLIPSOIDAL TANKS 


Tant Oimensons 
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| Number 
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Width | Columns 
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* Senderd proctice is to moke columns vertical for Double Ellipsoida!l Tanks whose diameter exceeds 50 ft. 
However, thew columns mey be inclined if desired, in which case their radia! bevel would be | 20 
** Stender d tower heights (MH) ore as follows 
Up to 50 &. @ even 2 f. intervols, 
trom 50 f. to 100 ft. in even 5 ft. intervals, 
end over 100 ft. & owen 10 ff. intervols. 
Most common wanderd tower height) ere 75 f and 100 


TABLE II—OBLOIDAL TANKS 
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CAPACITY 


us 
GALLONS 


OiAMETER 
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HEAD RANGE 
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TOWER HEIGHT 
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23° 0 
33° 0 
33°90 





As Requved 





























TABLE III—TORO-SEGMENTAL BOTTOM TANKS 


CAPACITY | STANDARD HEAD RANGES | TOWER 
| HEIGHT 
” 





GALLONS ¥ 





750,000 25 | As Required 
200,000 





TABLE IV—RADIAL CONE BOTTOM TANKS 
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TABLE V—HEMISPHERICAL BOTTOM TANKS 


Tank Dimensions No.** 





of IBolcony Tower height from foundotion top level to 
c* Columes | Width bottom capacity level of tonk (HiT 


v 9% None seo" 7279 779? 93 
5S 7% None 60'0"|70'0 Qo 90 
10°10% None *}60°0"170'0 800 90" 
is 6 None 60°0"|70'0 so’o"| 90° 





ous Ooo,; 


eco 


750" |94'8 ii2s 
750° | 948 , 125 
75'0"'| 963 ‘o"'1125 


14’ 6% is 
18 4% 18 
18 3% 4 24 





ey'4"|91'8 “1120 
67'4°|75'0" |87'4"\91'8 A 120 
ya 750" 84° 918 “1120° 


17’ 6 24 
22’ 1% 24 
27’ 6% 24 





"6s 1750" 797" 1916" 116 
692"|75'0" 674") 91'8" "1120" 
627'S"|75' 0" |8y' 4 *}120 


22’ 5% 24 
24’ 0% 30 
27 2% 24 


of tank cylinder up to high water level. The cylinder actually extends 3° higher 
000 gation tank is a segment of a 9 ft. radius sphere 
** Rodic! bevel of columns of 4 column towers is 1-' 9:12; of 6 column towers 1,10 
tt Towers of heights other than those listed ore ovoilabie. 
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TABLE VI—STEEL RESERVOIRS 





Copacity in 
U. S. Gollons Diameter Herght 


20 21° 
22 21 
24 22 











26 25 
30 28 
200,000 34 29 











250,000 38 29 
300,000 42 29 
400,000 46 | 32 


soo000 | we | PITTSBURGH - DES MOINES STEEL CO, 


750,000 C 35 
1,000,000 70 35 

| Plants at PITTSBURGH, DES MOINES and SANTA CLARA 
1,500,000 C 40 | 
2,000,000 38 Sales Offic 
2,500,000 35 , 


3,000,000 ! 35 
4,000,000 











R. D. COLE MANUFACTURING CO. 
Tanks, PA gana Plate Work 


NEWNAN, GA. 


5,000 TO 2,000,000-GALLON WATER TANKS 
rhe R. D. COLE MANU- 


eveloped a complete line of 

water supply, both for 

e and sprinkler requirements, ranging 
000 to 2,000,000 gallons 


hapes and sizes 
: (¢{) as 


tee tanks 


the standard Hemispherical 
the “Cole Ovaloid,” Stand 
pipe an many individual 
tyles involving architec 
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STORAGE TANKS 
Pressut 

at yas 
vage disposal 

that excess output at peak 


oa during 
off-peak periods. Chemical 

ve tanks, hot water 
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of oils and gas 


e tanks for storage 
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Designs Available for Any Service 
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1,000,000-Gallon “Cole-Shallow Depth” Tank 


CONSTRUCTION FACILITIES 


Fabricated Steel Plate—The R. D. COLE MANU- 
FACTURING CO. has a fully equipped plant for the 
fabrication of riveted or welded steel plate. In ad- 
dition to the construction of its regular line of hori- 
zontal return tubular boilers, oil storage tanks, 
tubular heaters, etc., the company is prepared to 
construct special tanks and apparatus of any speci- 
fied metal plate 


Alloys and Lining for Processing Apparatus—The 
facilities and experience of the company enable it 
to fabricate special apparatus of all kinds for the 
processing industry using alloy steel plates, stain- 
less steel, nickel-clad steel, etc., or linings such as 
lead, tin, nickel or Monel 





STORAGE ON THE DISTRIBUTION SYSTEM’ 


BY CHARLES 6. BURDICK 


Cons. Engr., Alvord, Burdick & Howson 
Chicago, Iii. 


T HAS been aptly said that elevated no two cases are exactly alike and that age in mpage 


storage is like money in the bank. It while the conditions surrounding most and in viding an 3 red pressure and 
represents work already accomplished and water works are similar, there are wick adequate 
an asset that can be drawn upon for instant in nditions affecting certain tion 
use when needed ases. Therefor h case should have 

Unlike storage on any other part of the f project is to be both Conditions Affecting Storage 


water works system, storage on the dis- nical and wot ally sound 
tribution system is actually beneficial to rally speaking, that water t oblem simplified. and the invest 
every part of the water works, extending em is the | rovides faci $ nt in wat vorks would be much re 
all the way back to the source of supply ade e ton al nditions of s < mel ter | be served at a uni- 
through feeder pipes, Pumps, treatment sxcluding rar emerge s, at t form rate of deliver he ghout the year 
facilities and, in many cases, the water cost The latt akes into consideration me ! P ' he consumer 
development facilities expenses of operation j ' pr rly nands w whe e needs it 
Like money in the bank, wherein only a capital sts, usual! presen iter ' ecds ry ! h the seasonal 
certain amount is necessary for day to day an preci nm upon the i ret ur dd r n demand 
ommercial transactions, enough is ecnoug 
Money invested in excessive storage wouk ‘ de qua rave i rti | ficial in the 
hetter be devoted to something more needed dt li f service, and its ecor after n or evening rs upon a few 
is the present purpose to show how . It is justifies nt that it vs i tionally hot and dry summers 


s man would have his 


ld 
} 


rage may warranted under ' es mor wy of pressures and r immer » not ne every year, and 
. e mear ereater reliahili and econon hearing i cotas d oiten co 


basic discussion of this important 
> prepared especially for » Reference 
Data Number of Water & Sewage 
at our request —The Editors 
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a 
HOUR OF THE DAY 


Fig. 1—Range of Hourly Pumpage Rates on Maximum Days—Typical of Cities Without Distribution Storage 
(Pattern for residential city compared with industrial city.) 
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REFERENCE 


Effects of Distribution Storage 
(Shown for a maximum demand day.) 


& 


frailable Pressures 





flowing from the tank away from the 
pumping station. The pressure losses at 
points between tank and pumping station 
are smaller than before because this dis- 
trict is being fed from two ends. This 
results in shorter travel, smaller velocities 
and greatly’ reduced friction losses. At 
points beyond the tank friction losses are 
the same as before but pressure is increased 
because the water is coming from the tank 
at a high elevation 

The conditions noted prevail approxi 
mately during the peak hours when use 
exceeds pumpage. After the peak is past 
and pumpage exceeds use, during night 
hours, the pressure approaches the line AD 
which represents conditions just as the 
tank is filled. The lines AC, DC and DI 

will be lower as the tank is depleted; and 
when an empty tank begins to fill the line 
AD will be much steeper. 

The above illustrates the general result 
when storage is added without increasing 
the distribution feeders. Storage is an al- 
ternative to new and larger pipes and 


pumps 


Location and Height 


ns enter into 
nm for storage 


A number of local condit 
the question of the best locat 
and the most suitable elevation. Storage is 
almost always an addition to an existing 
plant and therefore it must fit existing 
facilities as well as possible. The foll 
general principles should be guides 
I—Storage should be reasonably close to 

heavy peak drafts of water and on the 

opposite side of such points from the 
pumping station 

2—Elevated storage at the pumps helps the 
pumps but does not add to the capacity 
of the distribution system, which in- 
volves more than half the cost of the 
average water works 

3—Elevated storage on the opp 
of heavy draft permits water to be fed 
from both ends of the distribution sys- 
tem, thus nearly or quite doubling the 
capacity of the feeders 

4—The top of the stored water will neces 
sarily be slightly below the maximum 
existing pressure ! 


wing 


ysite side 


plane the pumps; 
but must not be too high to fill in the 
night hours of a peak day. The depth 
should be as shallow as reasonably 
possible; 20 to 25 feet is common 

S—The value of storage is largely lost 
when too far away. Costly pipes can 
overbalance the advantage of storage. 


Amount of Storage Required 


Fig. 3 shows the amount of storage 
necessary upon a maximum day to redu 
the pumpage to a constant rate throughou 
the 24 hours of such a day. It also shows 
the effect of various lesser amounts of 
storage in reducing the peak hour require- 
The curve shown on the diagram 
is a median line between the extremes 
representes 1 by dots upon the diagram 
Each dot represents a computation for one 
of the oe cities shown in Table I. It will 
be observed that a large benefit in pumpage 
reduction can be secured from a relatively 
small installation in storage 

These data indicate upon the average 
that 20 per cent of the maximum day in 
elevated storage may be expected to reduce 
the maximum hourly peak about 45 per 
cent. Or, expressed in another way, in the 
five cities studied 30 gallons per capita in 
storage might be expected to reduce the 
maximum hourly pumpage peak rate 126 
gallons per capita if the storage is most 
effectively used 


ment 


PEAK HOUR PERCENT OF MAX. 24 HRS. 


5 10 


is 20 25 


STORAGE PERCENT OF MAX.24HRS 


Fig. 3.—Effects of Storage 
(Expressed in per cent of max. 24 hy 
of different design represents one 


In determining how much elevated stor- 
age shall be built, consideration is properly 
given to the existing installations in water 
supply facilities. The system as a whole 
nust be designed for the maximum re- 
quirements for water, which must include 
the maximum requirements for fire pro 
tection if good fire protection service is 
furnished. In each case a proper installa 
tion is a coordination between elevated 
storage, water supply, pumps and distribu- 
tion pipe facilities, so adjusting these fa- 
cilities means that adequate service is fur- 
hed at least cost 


Fire Protection 

One of the most important benefits from 
elevated storage is the ability to respond 
instantly to the heavy draft of water re- 
quired for fire protection. In the smaller 

wns this furnishes an especially valuable 
service while pumps are being started, for 
many such systems pump intermittently. 

In Table 2, column 4, there is shown 
the rates at which water should be fur- 
nished to comply with recommendations 
of the National Board of Fire Under- 
writers for cities of various sizes. For 
comparison there is also shown the aver- 
age and maximum rates of pumpage based 
upon the average of the five cities shown 
m T able 1. 

For the smallest town the fire demand is 
nearly five times the peak hour use, and 
pumps and distribution system must be 
designed accordingly without sforage, bear- 


W.& 58. W. 


fpumpage 


of the five cities covered in Table 1.) 


on Pumpage Peaks in Five Cities 


on maximum demand days Each symbol 


ing in mind that about 50 per cent above 
the average domestic demand plus the fire 
demand must be accommodat 

In towns over 25,000 the peak hour and 
the fire demand are about equal. In cities 
of 100,000 or more the combined domestic 
and fire demand is less than the domestic 
peak hour demand, and fire protection 
ceases to be a controlling factor so far as 
rates of pumpage are concerned. 

It should be borne in mind that adequate 
fire protection provides for very rare emer- 
gencies. Likewise, the maximum storage 
for domestic peak hours is needed on only 
a few days in exceptional years, and usual- 
ly an installation contains a reserve for 
future growth. Therefore an installation 
proportioned for domestic service is an im- 
portant addition to the fire protection. It 
alone provides ample water for the great 
majority of fires, and the first and more 
important water in exceptional fires. Its 
great value is its readiness to serve 


Types of Distribution Storage 


Various types of distribution storage are 


best adapted to special conditions. These 
types are summarized as follows: 
1—Most of the cities in this country are 
relatively flat and the elevated tank of 
steel is most widely used. It is now 
built in shallow depths so that all the 
water is stored at sufficient elevation to 
be useful. Sizes as large as 2 mg. are 
available. Recent designs present a very 
pleasing appearance. 
(Continued on page 40) 
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CHICAGO BRIDGE « IRON COMPANY 


Since 1893, Chicago Bridge & Iron Company has 
lesigning, fabricating and erecting storage tanks 
of plate work for municipal 
tems and plants throughout the 
These 59 years of experience have led to 
ny structural improvements, and faster 
tion methods that can mean long term savings for 

his long experience of the Chicago Bridge 
Company has resulted in the 


beer 
ind many other types 
water #y sewage 
ountry 
. leas costly 
eres 

ip euty 


S dros constant 


improvement of our tank designs to effect a more 
pleasing appearance. 

Structures for municipal storage are built by the 
Chicago Bridge & Iron Company in accordance with 


tion 
ham, 
City, 
always ready to supply your needs. 


specifications of the American Water Works Associa- 


Four strategically located plants in Birming 
Alabama . Chicago, Illinois . . . . Salt Lake 
Utah and Greenville, Pennsylvania are 


ELEVATED WATER TANKS 





elevated water tanks are especially designed 

cle pendable low service for 
kor by stor 
they utilize 


Horton 


de« rease 


cost water 


prov cle 
ities without nearby natural elevation 
ing water above points of consumption, 
the many advantages of gravity 
elevated tanks can water pressure, 
ns and lower pumping costs through 


insurance 


pressure 
increase 


pressure Variatio 


it a water system. Thev can reduce rates 


ELLIPSOIDAL BOTTOM 


WATER TANK 





This graceful medium-capacity 
tank has a 


welded steel water 
relatively large diameter and shal 


low depth to help reduce water 
design 
modified to 


variations The 
somewhat 
requirements 


pressure 
may be 


spec the 


mert 


and, 
tomer satisfaction 


types 
tanks, waterspheres, and Horton spheroidal tanks 

to meet your specific requirements. When requesting 
estimates ofr 
heighth to 





Tank Dimensions 
Callons 





Capacity | Diameter Range 




















RADIAL-CONE BOTTOM 


WATER TANK 





This fe 
is t build 
ter tank with a 
in head. The 
pumping 


a large capacity wa 
range 
stantially lower 
for a given amount of water 


inctional design permits 


relatively low 
result is sub 


costs 





Tank Dimensions 





Range 


Diameter 
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most important, they can increase water cus 


Horton elevated water tanks are built in four basic 
ellipsoidal bottom tanks, radial-cone bottom 


quotations, please include capacity, 


bottom and location 


WATERSPHERE 


This modern tank is ideal for 
installation in residential or 
other high value areas. All pip 
ing connections and a fixed lad 
der for inspections are located 
inside the supporting column. 
Access to the inside of this col 
umn is provided by a door. at 
ground level. 








CAPACITY | DIAMETER 
IN OF 


) 
GALLONS SPHERE 





v4 
0's” 
" 














HORTONSPHEROIDAL 
WATER TANK 


These large capacity welded 
steel water storage tanks com 
bine the advantages of excellent 
overall appearance with a very 
low range in head. Functional 
design allows an even distribu 
tion of weight to all supports 
Some exterior modifications 
such as special designs for the 
central riser—may be made to 
a desired architectural 





ac hieve 


effect 





Tank Dimensions 
Gallons 


Capacity 





Diameter | Range 





0,000 
> 000 
$00,000 
100 000 


1 
2.500.000 
0 OF 




















CHICACO BRIDGE « IRON 
WELDED STEEL RESERVOIRS 





The Chicago Bridge & Iron 
Company builds welded steel 
reservoirs and standpipes in 
standard capacities ranging 
up to 10,000,000 gallons. 
Special designs and modifi. 
cations similar to those on 
the installation shown at the 
right can be adapted to every 
capacity, Our careful fabri 
cation and erection methods 
assure a longer service life. 
Smooth tank surfaces make 
painting easier and mainte 


nance less « ostly 


HORTONSPHERE FOR DIGESTER GAS 





increase the capacity of a gas 
distribution system without in 
creasing production facilities 
Hortonspheres have only one set 
of pipe connections and fittings 
Capacities range up to 1,000,000 
cu. ft. 


These efficient welded steel 
containers store digester gas un 
der pressure for heating pur- 
poses, or to generate power and 
light. When the gas demand ex- 
ceeds the supply, a Hortonsphere 
can make up the difference—or 
when the supply exceeds the de- 
mand, surplus gas can be stored 
in a Hortonsphere. A Horton- 
sphere also makes it possible to 


STEEL PLATE WORK 





Steel plate work like the tower- 
ing self supporting smokestacks, 
shown at the right, offers no con 
struction problem to our design, 
fabrication and erection depart- 
ments. Their years of specialized 
experience in supplying water 


PHOSCOTE PROCESS 


and sewage plants throughout the 
country with all types of plate 
work enables them to tackle every 
job with complete confidence. 
When requesting quotations on 
steel work, please send us com- 
plete plans and specifications. 





The Phoscote Process of pickling and painting 
steel plates, angles, channels, etc. will save main- 
tenance dollars and prolong the life of tanks and 
special structures. The process, as performed at 


acid, plus a wash, and a phosphoric acid treat- 
ment. This provides a, dry, clean surface coated 
with a thin layer of iron phosphate which 
improves the bond between the prime coat of 





our plants, removes mill scale with sulphuric paint and the steel. 


PLANTS Birmingham Chicago Salt Lake City Greenville, Pa. 


3 ee 
SALES 
OFFICES 


1648-1700 Walnut St 
San Francisco 4 1625—200 Bush St 
Seattle | 1339 Henry Bidg 
Tulsa 3 1641 Hunt Bidg 
Washington 6, 0.C 1120 Cafritz Bidg 


Detroit 2 1536 Lafayette Bidg Philadelphia 3 
Havena 402 Abreu Bidg 
Houston 2 2142 C&l Life Bidg 
Los Angeles |7 1508 Gen. Petroleum Bidg 


New York 6 3316—165 Broadway Bidg 


2123 Healey Bidg 

1532 North Fiftieth St 
1038—20! Davonshire St 
21158 McCormick Bidg 
222! Guildhall Bidg 


Atlanta 3 
Birmingham | 
Boston 10 
Chicago 4 
Cleveland 4 
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rABLE 2 


Rates of Pumpage Required in Cities of Various Sizes 
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Operation of Storage 


Mor ey should be conserved for use 
Likewise water stored should be conserved 
so that it will be available when needed 
There is little use for storage during about 
cent of the normal year. With stor- 
age it becomes possible to run pumps at a 
nearly uniform rate, with attendant ad 

es of economy, and on normal days 
ize only a few feet of the upper part 

The storage should only 
exhausted during the peak 
heavy pumpage days, and 

lore morning 
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al to build con than in the belief that storage on the 
tanks on the listribution system pays its way in the 
t with water t ity ar nomy of water service 
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ever 


FIRE HYDRANT FLOW GAGE 


i Educat 


le pe 
Dept 


Of the several methods in vogue for hydrant flow measur« 
ent, namely the special pitot tube-gage combination, the stream 
aye the short tube with terminal orifice, and the velocity 
ead reading by means of a pressure gage on a closed cap, the 
ast named 1s the one most generally employed by reason of its 


implicity in principal and equipment 
} uh 


tory 


The Procedure 


In determining flow from a fire hydrant by the pressure gag« 
method all that is needed is to connect an accurate gage to the 
losed nozzle, and harge the hydrant through the other 
The flowing nozzle may be considered as a “short-tube” 
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vixdai6 x 2.31 x Pressure,,,, the 
pressure reading being taken off 
the closed nozzle 

12.2v Pressure,,,. 


stituting in the first equation: 
Fiow (gpm.) 7.48 X 60 X 0.9 K 0.00545 


2.2V Pressure,,, 


Diameter*® xX 


Vv Pressure 


Diameter* pet 


eo (teehes) 


This is the familiar form commonly used to calculate the dis- 
charge from a fire hydrant. 

Ordinarily the 24-inch nozzle is used, as the 4- or 44-inch 
nozzles do not conform with accuracy to a simple formula. Sub- 
stituting the value of 2% inches for the diameter in the above 
tormula there results 


Fiow (gpm. through 2% in. nozzle) 


oF 


x 2.5" x VPressure,,,. 
= 168.7 VPressure,,, 
from which the discharge through a 2%-inch hydrant nozzle may 
<« conveniently calculated 


The Self-Calculating Gage 


Inasmuch as a given velocity head on the pressure gage corre- 
sponds to a fixed discharge the gage may be calibrated to read 
this flow directly and thereby obviate the need for calculation. 
A dial so calibrated is illustrated in Fig. 1. By marking off a 
dial in this manner the gage may be used in hydrant flow studies 
to facilitate discharge adjustments and to enable flow evaluation 
on the spot without calculations or conversions. Fig. 1 may also 
be used as an approximate solution to the hydrant formula for a 

inch nozzle rather than perform the numerical substitutions 

The accuracy of the pressure gage should be checked on a 
cold test apparatus, especially in the low pressure range below 
500 gpm. where slight inaccuracy causes relatively large errors 
in the indicated discharge. If the test gage is off the needle 
position may be reset, the linkage between hollow spring and 
sector adjusted as required, or a calibration curve drawn to 
show the true pressure corresponding to any gage reading. From 
Fig. 1 it will be noted that below a flow of about 250 gpm. the 
type of pressure gage as illustrated is inapplicable since it fails 
to deflect 








available for 


The finest &q y rrollng fluid flows 


measuring and ¢ 


1. Venturi Tubes Most desirable form of pn 


ary device for use with inferential meters. Fur 
nished for high or low pressures in cast-iron, cast 
steel, steel plate, bronze or combinations. Used for 
wasurement of hot and cold water, gases, air, sew 
ive sludge or <¢ he mical be aring liquids 


2. “S$” Parabolic Flume — weer sea for 


easuring sewage and industrial wastes flowing in 

partially filled pipe lines, in pipe sizes from 3” to 
16” inclusive. May be used alone as an indicating 
evice or with water float operated meter for re- 
ording and totalizing of flow 


3. Filter Gauges Essential for correct filter 


| lant operation These Cauges arf iv ulable tor 
ndicating and recording rate of flow and loss of 
head. Bed expansion function may be included 
Gauges are furnished for operating table or floor 


stand mounting 


4. Type MO Meter — siost accurate industrial inferen 


tial type instrument available. Measures within 2% over 


ranges up to 20 to 1, using Venturi tube, flow nozzle or orifice 

plate as primary device. Evenly spaced rectangular chart is 

ay to — Wall bracket _— es floor stand drop in pressure in gravity flow lines. Float is buoyed to its 
esigned for water, sewage, sludge, industrial liquors seat by water pressure and upon loss of buoyancy, float falls 


5. Air Inlet (Vacuum Breakin Valves ree: air and breaking vacuum 
Furnished in 4”, 6”, 8” and 10” inlet ng) | se valves elimi 6. Air Release Valves ~—Type AGFD air release 


ite possibility of collapse in thin walled pipes due to sudden valves vent air accumulations in pipe lines, increasing 
pumping ethic tency and eliminating ar binding at high 
points in line. Simple, ragged in construction, these valves 
are obtainable in 1” and 2” inlet sizes in working pressure 


pITtoT EQUIPMENT to 250 p.s.i. Special valves available for pressures to 800 





waders, W hen 


| ! 
umd rex 
rity ods sanometers i) 
pitot roe of actual oper 7. Type H Motel — operates in conjunction with Ven 


all picture 
By their us turi tubes, flow nozzles, or orifice plates on differential 


on systems 
eel lily located heads of 64 inches and 114 inches of water. Measures over 
’ 


Portable 
use d toge ther 
g cence) 
is "! ase pomeoneny sy gn, equipmen respective ranges of 10 to 1 and 13 to 1 within +2 
leaks an ht compact in design, eq Wall bracket, panel mounting or floor stand, as desired 
Light in we ’ connt For measurement of water, air, sewage, sludge and indus 
ortable it eT trial liquors. Instrument utilizes evenly spaced circular 

harts 


8. Flow Controllers iyoc s* controllers of the 


E Guillotine-balanced valve design are necessary units tor 
. correct filter operation. Controllers maintain constant flow 
regardless of variation of loss of head through filter. Sizes 
from 3” to 24” inclusive, they maintain control within 
3€ over 5 to | range 


VA AND METER ANY 


urmish an overt 


of distrit 
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tis 


Write for full information to the 


Simplex Valve & Meter Co., 6743 Upland S$t., Phil. 42, Pa 
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NO AUTOMATIC MOVING PART CONTACTS 


© waynes . ~ oe 





COLD WATER FLOAT VALVE 


e High Pressure for automatically main 
taining 4 uniform water level in tanks 
standpipes, reservoirs, railroad track pans 


Low Pressure for automatically main 
ng 4 sensitive water level contro! in 
ng chambers, coagulating basins, et: 

e Air and water cushioning assure smooth 

operation and long life 

4 


e For 150# WP and 2508 WP. Sizes 


n globe or angie body design 


T SOLENOID-OPERATED 


ELECTRIC WATER 
SERVICE VALVE 








a 


e For any remote control appli 
cation 


WATER PRESSURE e Normally open or normally 


closed operating sequence 
REDUCING VALVE e Air and water cushioning pre 


vents shock or hammer and per- 
, ~ " ] ) 
«Ff automatically maintaining 4 mits smooth operation at all times 


form outlet pressure, despite vari 
able inlet pressure e Available in globe or angle 
body design 
e Opening and closing is cushioned 


to prevent water hammer and shock e Sizes 2°’ to 36" for pressures 


150 to 250 psi 
e Available in globe or angle body 


jesign 





e Furnished in sizes 3° to 3€ 
5 x 25! ps: 


pressures 150 to 














Nw ech bin ring rd pet 
advantages of these specialty valves—gladly sent on request. 
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A CORROSIVE PART DURING OPERATION 








ALTITUDE 
CONTROL VALVE 


e Maintains water level 
control within ranges of 
3°’ to 12" for elevated 
tanks, standpipes or reser- 
voirs 


e Available with electrical 
attachment to permit emer- 
gency closing from remote 
push-button control station 


e Inherent air and water cushioning prevents any 
water surges or shock in operation 


e Furnished in sizes 2" to 36" for pressures 150 psi 
to 250 psi 








SWING 
CHECK 
VALVE 


« Usually installed on pum discharge line and 
automatically prevents back flow into pump 


« Rapid closure when pump is shut down. 
« Can be installed either horizontally or vertically. 


« Especially designed with cushion chamber on side 
of body to prevent any slapping or banging against 
seat on closing 


e Available in sizes 3" to 36" for pressures 150 psi. 
to 250 psi 








system. 


or hammer. 





SURGE RELIEF VALVE 


e To protect water lines against excessive surges in the 
e Automatically opens when inlet pressure exceeds adjust 
ment oi the pilot. 


e Patented double cushioning design prevents all slam 


e Available in globe or angle body pattern. 


4 











e Regularly furnished in sizes 2')"’ to 16" for pressures 


125 psi. to 400 psi 
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Bow!, Column and 
Shaft Assembly 


Typical Municipal installation of « Dem ng Turbine 
Pump with Unit Drive Heed {vertical hollow-shaft 
electric motor) 


ANVANTAGES 
Successful performance of Deming Vertical 


Turbine Pumps in municipal service is due 
to their following advantages: 


WATER LUBRICATION. Requires mini- 
mum attention and eliminates any possibility 
of contaminating water supply with oil lu- 
bricants. (Oil lubricated pumps are also 
available for special conditions.) 


LOW OPERATING COSTS. Efficient hy- 
draulic design produces more water with 
less power. Also, pumps can be run at night 
when current rates are lower. 


SUSTAINED HIGH EFFICIENCY 
enclosed impellers are easily adjustable from 
the surface to compensate for changes in 

= wear after long pe- 


Semi- 


well conditions or 
riods of service 


LOW MAINTENANCE COSTS. Vital 
parts of pumps are made from corrosion- 
resisting metals. Ample size of shaft and 
related components are engineered for heavy 


duty service 


PRINCIPAL COMPUNENTS 
Deming Vertical Turbine Pumps are com- 
prised of three principal component assem- 
blies 

(1) The DRIVE or HEAD assembly 

(2) The COLUMN and SHAFT assembly 


(3) The BOWL ASSEMBLY or PUMPING 
ELEMENT 

Those three principal components are manu- 

factured in a wide range of standard sizes 

which may be quickly assembled into almost 

limitless combinations to meet specific con- 


ditions and requirements. 


A dual installation with one pump equipped with 
Combination Drive direct-connected to steam tur- 
bine for emergency use 


CAPACITIES and APPLICATIONS 


Deming Vertical Turbine Pumps are de- 
signed for wells 4 to 16 inches or larger in 
a full range of capacities from 15 to more 


then 3500 gallons per minute 


In addition to their applications for deep 
or shallow well service, these pumps are in 
wide use for pumping from reservoirs, 


rivers, and other sources. 


TYPES OF DRIVE 

UNIT DRIVE HEAD for 
where electric power is available. Vertical 
hollowshaft with weatherproof 
housing are carried in stock for prompt 
shipment. Totally enclosed and explosion- 
proof motors are available for special condi- 


installations 


motors 


tions. 


COMBINATION MOTOR-RIGHT 
ANGLE DRIVE for installations where 
an auxiliary source of power must be 
available. Engine or other power-unit is 
direct-connected through flexible shaft to 
right angle drive. Motor may be removed 
and operated through drive only. 


Send for Bulletin 4700 

Construction details and other information 
about Deming Vertical Turbine Pumps are 
available in BULLETIN 4700. Write for 


a copy. 
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PURCHASE AND MAINTENANCE OF DEEP-WELL PUMPS* 


HE Southern California Water Co. has 
107 turbine pumps in operation and 
purchases an average of 10 complete units 
each year. These pumps are located in 29 
operating districts. Geographically, the 
districts are scatttered from the vicinity of 
Sacramento to the Imperial Valley. They 
operate under climatic conditions ranging 
from the hot, dry desert to the snow-clad 
San Bernardino mountains. The wells in 
which the pumps operate are located at 
elevations varying from sea level to more 
than 7,000 ft.; the motors driving them 
vary in size from 7% to 150 hp., and the 
capacity range is from about 100 to more 
than 2,200 gpm. In direct lift of water 
from the well, the variation is from just a 
few feet to more than 500 ft. below the 
surface 
The wide range of pumping conditions 
provides opportunities to shift pumps from 
one locaticn to another, thereby practically 
eliminating the factor of obsolescence. A 
pump can always be installed in a well or 
system where it will operate to best ad- 
vantage. With specifications standardized, 
it is possible to make these transfers even 
though there is considerable variation in 
character and quality of, the water being 
pum 


Wells and Water Quality 


Wells drilled in Southern California are 
of two types: the Califorria cable tool and 
the rotary gravel envelope. The cable tool 
method was developed in the early days 
of well drilling in Southern California be- 
cause of the character of the geological 
formations into which wells must be drilled 
These are all unconsolidated formations of 
the Recent, Pleistocene and Pliocene geo- 
logic epochs. The unconsolidation is such 
that open-hole drilling is impossible; the 
well casing must follow the drill. After the 
well is drilled, the casing, which is then 
in place, is perforated opposite water-bear- 
ing formations 

Rotary gravel envelope wells have pre- 
perforated casings set in the drilled and 
well-mudded hole. Gravel is then placed 
between the casing and the wall of the 
drilled hole. 

The Southern California Water Co. has 
wells of both types, with depths ranging 
from less than 200 ft. to more than 1,900 ft 
The unconsolidated formations in which 
these wells are drilled are so unstable that, 
regardiess of the type of well, it is often 
impossible to keep out fine sand or silt 
Even after very careful development of 
the well, it is occasionally necessary to 
resort to the use of a column check valve 
in the construction of a pump. In doing 
this a column check valve is installed im 
mediately above the pump bowls to prevent 
water from draining out of the pump, with 
a consequent reversal of the flow from the 
well into the formation 

Sand within the water passages of the 
pump literally blasts away metal of bowls, 
impellers, shaft, casing and tubing. Ex- 
perience has shown that bronze withstands 
this sand cutting better than any other 
metal. Porcelain-enameled cast-iron im- 
pellers have been tried, as porcelain is 
harder than sand and, thus, might be ex- 
pected to withstand the abraison; but sand 
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uts into the cast tron where the enamel 
has been machined off, and cavities develop 
between the porcelain and iron. It is only 
a matter of time until the porcelain spalls, 
due to corrosion of the iron 

Because many of these formations from 
which water is extracted were laid down 
under water, there are large areas where 
gases such as methane, carbon dioxide or 
hydrogen sulfide are entrained. These gases 
(or air from water falling from periora- 
tions above pumping water level) cause 
turbulence in the pump, and, in turn, ex- 
cessive corrosion. Bronze and stainless 
steel withstand such corrosion better than 
iron or steel. In the pump column, at the 
top of the bowls, a short section of bronze 
tube will often withstand the corrosion 
caused by turbulence 


stainless steel shalt, bronze bowls and im 
pellers in the bow! assembly, a 5-ft. section 
of bronze oil tube, a stainless steel line 
shaft from bowls to static water level, with 
a coating of coal-tar enamel outside the oil 
tube and inside and outside the eduction 
pipe 

To check corrosive waters, the Win- 
troath Pump Co. has demonstrated that 
the better the grade of metal, the more 
resistant it is to corrosion. Many pump 
manufacturers, for their standard sales 
product, use an ordinary run of foundry 
gray iron. The Wintroath analysis shows a 
rather high electric potential between ordi 
nary gray iron, bronze and stainless steel, 
which seems to be additional proof of what 
practice has long demonstrated: that the 


TABLE I 


Analysis of Water 


Foot. 
hill 


Sodium 7 19 


Calcium 
Magnesium 
Sulfate (SO) 


Total solids 
Carbonate hardness 
Other hardness 
Total hardness 


The well waters pumped represent a wide 
range in chemical chafacteristics. Hardness 
varies from just a few to more than 500 
ppm. ; ‘the pH is between about 7.3 and 8.0 
Total solids vary from less than 100 ppm 
to a maximum of 1,500 ppm. In several 
wells, free carbon dioxide appears and, in 
a large number, free hydrogen sulfide. Some 
waters have no trace of either iron or man 
ganese ; others have as high as 2 ppm. iron 
and 1 ppm. manganese. Table 1 shows this 
wide range of chemical character in the 
water produced. It has not been possible 
to relate corrosion rates directly to the 
acid radicals contained in natural waters 

The most troublesome conditions under 
which pumps operate exist in those wells 
in which the waters have been highly con- 
taminated with the iron and sulfur group 
of slime-forming organisms, and contain as 
much as 2 ppm. iron and | ppm. manga- 
nese and have a high concentration of free 
hydrogen sulfide. Such waters are devoid 
of dissolved oxygen, but the slime-form 
ing organisms are anaerobic. Slime coat- 
ings of considerable thickness will form 
even on highly polished rotating parts, such 
as the impellers. As the slime increases in 
thickness, the water passage space is re- 
duced’ in area; and the efficiency of the 
unit reduced.. Occasionally graphitic cor 
rosion takes place to an alarming degree 
where these slime-forming organisms are 
present. Bronze parts are the least af- 
fected by the slime formers 


Corrosion 

Corrosion of turbine pumps results from 
several causes : chemically corrosive waters, 
entrained gases, bacteria and differences in 
electric potential between parts of the unit 
How each factor operates or affects the 
other is not known, but it is obvious that 
corrosion does occur and that preventive 
measures are necessary 

In extreme corrosion, whatever the cause, 
the best preventive measures are to use a 
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195.0 

40 
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finer the metallurgy, the better the com 
pleted product 

Speed of rotation is another factor. It 
seems that the higher the speed, the greater 
the rate of corrosion. The author has found 
no satisfactory explanation of this corre- 
lation, and cannot determine whether it is 
due to corrosion alone, or partly to the 
turbulence caused by high velocity 

No attempt has been made to weigh in- 
dividual parts of the pump to determine the 
extent of corrosion or wear in terms of the 
vercentage of metal lost. Such an analvsis 
in turbine pumps has little practical value 
because corrosion and wear never take place 
uniformly. A section of pump casing may 
lose less than 1 per cent by weight and still 
be unsafe because the casing is pitted. If 
pitting is allowed to continue, holes will 
cut through the casing and, under the high 
head of water in the pump column, act as 
nozzles. Wells have been damaged by such 
holes drilled through the well casing, and 
the loss of water through holes causes 
appreciable loss in pump efficiency. Corro- 
sion and pitting at or near threads of the 
casing so weakens the pipe that failure can 
occur at a joint. When this occurs, the 
entire weight load of the pump and the hy 
drostatic thrust of water load are trans- 
mitted to the motor bearing and the rotat- 
ing impellers. Such loads will wreck the 
entire umt 

In the pump bowls, a fraction of one per 
cent loss in weight, if in certain places, may 
be serious. On the other hand, if corro- 
sion or sand cutting is uniform throughout 
a 15 or 20 per cent loss in weight may not 
be serious 

Corrosion of the tubing may permit water 
under high head to enter the peripheral 
space between the tubing and the rotating 
pump shaft. Water will then shortly find 
its way out through the top of the tubing 
When this occurs, the motor windings are 
often sprayed with water, resulting in a 
burned-out motor. Of less serious conse- 
&s. W 
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onsecutive maximum days 
system in 1942 
show the necessity 
apactty m primary 
On the other hand, 
large portions of the 
h of the equipment must remain 
idle. Experience demonstrated that 
idle equipment deteriorates nearly as rapid 
as operating equipment The causes may 
different, but replacements are just as 
To overcome this problem partially, 
equipment is operated at least once a 


erage of three 
the Lennox 
These curves 

ior a large available 
Imping pty t 

ney sin d ror 

year ‘ 


has 


week 

Weekly operation keeps the well in good 
order, dries out the motor windings, pre- 
ents “freezing” of bearings—particularly 
in the line shaft—tends to reduce the ac- 
cumulation of slime growths and assures 
the operators that the equipment is in good 
order. This last is important because all 
equipment must “cut in” quickly and auto- 
matically in case of fire 


Planned Operation 


Although all equipment is automatic, the 
time each unit operates can be predeter- 
mined. The general plan of operation to 
assure an adequate dependable primary 
supply is laid out in the engineering depart- 
ment. This plan is based on a study of the 
distribution pipe system and the location of 
the various pumping plants. Elevated stor- 
age is always considered as a balance 
against the maximum hour, and it is also 
desirable to consider it as a safety factor. 
Fach plant is automatic, operation being 
controlled by pressures within the adjacent 
distribution Other factors entering 
into the setting of these controlling pressure 
ranges are: the quality of water produced 
at the plant, the efficiency of equipment, 
variations in demand, the needs of fire pro- 
tection and the manpower available to oper- 
ate the equipment 

[he carrying out of these planned opera 

ons is under the direction of the construc- 
tion engineer, who has charge of all field 
work on new construction, as well as main- 
tenance, repair, replacement and operation 
The district superintendents, of course, are 
on the ground” and carry out most of the 
of the operation of pumping plants 


system 


fetal 


eae 
3 Max. Days, Lennoa - 
System (1942) | 


2246 81012 2 4 6 8 1042 
AM PM. 


Demand on a Maximum 


Day 


Ue 


Checks on Operation 


To check the overall engineering pian, 
periodic pressure surveys are made. Com- 
plaints of poor water service are also 
checked against planned operation. The 
operation policy is to render an adequate 
and dependable water supply to all con- 
sumers at all times. During the war years, 
this has at times been difficult, but, with a 
little more time and the delivery of some 
needed materials, the policy will again be 
maintained 

All the factors involved in such opeta- 
tion make necessary continuous checks on 
equipment. .In doing this, three principal 
checks are made regularly on all operating 
equipment 

The first check is made in the statistical 
ranch of the engineering department. All 
field pumping records are assembled and 
checked in the office and the performance 
of each pumping plant is checked each 
month. A computation is made of the power 
in kilowatt hours consumed in pumping 
100 cu. ft. of water (the company’s unit of 
water measurement). This figure is bal- 
anced against the pumping water level in 


TABLE Il 
System Demands 


County 


Los Angeles 
San Bernardir 
San Bernardino 
Bernardin« 
Imperial 
mperial 


San 


Los Angele 
range 
San Bernardin 
Los Angeles 
Orange 
Sacramento 
Ventura 
Orange 
Orange 
a Orange 
and-Tujunga Los Angelés 
Venice-Culver City Los Angeles 
Walnut Grovel .. tos Angeles 
Wilmar Los Angeles 
Los Alamitos Orange 
tanton Orange 


Atw 


Sun 


*An average 
Industrial use elimina 
tU'nmetered supply; consumption 
$Part of supply unmetered 

New system averages not established 


of 4 consumer 


1952 


determined from several 


Max. Day, 
Per Cent 
of Avg. 
Day, ? 


No. of Gals. per 
Customers* Customer* 
3/13/46 1945 


199 
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193 


14,978 
2 
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against failure 
water. The impor 
rance lies in the fact that 
customers served dur 
five years has increased 
whereas the available capacity 
f turbine pump prod n lecreased 
slight! The result is maximum 
lays every piece of in o 


equipm pera 


tion to meet the maximum 


Maintenance Program 


3oth the construction 
the engineering artment 
co-ordination on all phases 
pany s operations sey 
operation has built up mutua 

ing of the problems of eac! 

The result has been the adopti 

tain theories and policies regarding design 
maintenance and repair and 


enteer 


operatwr 
The turbine pump maintenance progr 

attempts to keep equipment in the best of 

erating condition possible xperience ha 

shown that this policy can be carried ot 

pulling pumps for overhaul 4 

5 years 


Two-year sche 
are operating in 
iron and sulfur 
manganese accompanied 
fide, or in wells which prox 
ties of sand, with 
under heavy-duty « 


organisms 
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perating 

nditior } for 
irs every day in the 
interval is schedule 


year 


sched pump in “bad 
yond a 


7 hree vear 
water” is permitted t 
3-year period regardless of the number of 
hours which it may have operated Nor 
mally, heavy-duty 
a 3-year period, even ir 


Four - year sched ’umps 
under relatively light 
water quality con 


every 4 years 


operating 
1 under “fair” 
erhauled 


f the 


Extent of Repair and Replacement 


When pumps are pulled from the well 
they are completely disassembled in the 
eld or in the pump company’s shop. Each 
part is subject to inspection by a trained 
engineer 
Generally, the inspections reveal the need 
rT 


the following repairs 


Bowls 


nN 

ement f mair 
nes, however, is 
seal 


wear and rings 

















nearly 


always installed, on both inter- 
bow! castings and 


impellers. Inter 
liate bowl castings are replaced when 
ufficient metal remains to permit ma 
ning for the installation of new 
vhen excessive corrosion or sand 
pparent; and impellers are replaced 
the same reasons. A new stainless 
imp shaft is installed only if injured in 
lisassembly or when there is a change in 
asic bowl design 
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Manufacturers’ Service 

Even under emergency conditions, work 

g around the clock, it requires two or 
three days to pull, tear down, inspect, re 
pair and reinstall a deep-well turbine pump 
Failures of pumping equipment occurring 
on peak days or even peak months can be 
serious. It is the general practice in design- 
ing water supplies utilizing ground-water 
reservoirs to have primary capacity to meet 
at least the maximum day. Maximum hours 
an be taken care of by elevated storage 

During the war, it was nearly impossible 
to obtain sufficient materials to keep pro 
duction facilities ahead of demand. It seems 
even more difficult now. The rate of popu 
growth in Southern California 1 
than ever before. It is, therefore, 
nportant to keep equipment in the 

condition 
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@ cycles, but with enough additional 
tages in the pump bowls to operate tem- 
porarily on SOQ cycles. This will provide 
for a minimum of changes in the pump and 
for making hange with all 
speed 


repare the 
ssihle 
The company purchases 
t installed m the well and 
electrical and pipe 
The responsibility for in- 
rests entirely 
is required 


complete 
ready to 
connec 


the 
perate when 
tons are made 
dividual parts of the units 
vith the one manufacturer, who 
only the pump but the 
furnishes with it. The efficiency 
test following the purchase is for over-all 


y of the complete unit 


t guarantee not 


tor he 
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Specifications 


The standard specifications provide for 
the majority of operating conditions, al- 
though special conditions, already men- 
tioned, at times require revision of the 
standards. Generally, the specifications are 


as follows 
Bowls 


All bow! castings, including top and bot- 
tom bearing housings, shall be of the best 
grade iron used by the manufacturer. The 
mpellers shall be of bronze containing 
85-88 per cent copper, 5-10 per cent tin 
and 2-5 per cent zinc, and may have 5 per 
ent lead if the same bronze is used for 
hoth impellers and line-shaft bearings. They 
shall be machined so that no rough sur- 
faces are in contact with the water. The 
pump shaft shall be of stainless steel. The 
suction shall be 10 ft. of standard pipe with 
a standard “Greene” strainer 


Pump Column Assembly 


The line shaft shall be of cold-rolled 
steel with surfaces polished and shall be in 
10-it. lengths joined with couplings to per- 
mit butting of the shaft within the coupling. 
The oil tubing shall be in 5-ft. lengths 

ined with bronze guide bearings to pro- 


de a bearing at 5 ft. intervals on the line 
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lilimois State Water Survey, Urbana, 
retainers or to the bearings and down the 
column pipe or enclosure tube to the bowls 
A vicious cycle of galvanic action can be 


set up in this manner 
Water-Line Corrosion 


Water-line corrosion is usually due to 
the existence of an “oxygen concentration 
cell” near the water line on the outside of 
the column pipe, and is adequately de- 
scribed in many texts 


Carbon Dioxide Corrosion 


Carbon dioxide corrosion takes place at 
the high-pressure points in the pump bowls 
and between the column pipe and shaft 
tube. It causes noticeable pitting in the 
bowls, on the column pipe and shaft tube 
just above the bowls, and, to a lesser ex 
tent, just above the spiders 

A possible explanation of this type of 
corrosion is that it is caused by the release 
of gas bubbles in the water at the low 
pressure points on the undetside of the im 

entrance to the 
happen, particu 


pellers and possibly at the 
suction pipe. This can 

larly if rough edges are present. The gas 
is composed of nitrogen, water vapor and 
carbon dioxide, and can be expected in any 


ground water under artesian pressure 


The eduction pipe shall be of stand- 


shatt 

ard weight pipe ined in 10-ft. lengths 
Spider guides shall be | 

column at the points indicated on the well 


nstalle within the 


irvey diagram 


Design Point 


posed 


\ performance curve of the pr 
pump shall be submitted, indicating the per 
formance of the pump from shut-off to its 
point of cavitation and showing the over-all! 
efficiency curve. This efficiency curve shall 
show the guaranteed field performance of 
the pump as installed, and shall be con 
puted by relating the power of input t 
the unit to the theoretical water 


power 


horse- 


Pump Head 


The pump head shall be the heaviest 
casting constructed by the manufacturer to 
receive the motor required for the pump 
have a discharge nipple of the diame 
ter as the pump column, and be at least 2 ft 
long 


saltic 


Motor 


The motor shall be of such size that at 
no point on the performance curve will the 
rated horsepower of the motor be exceeded 
The motor shall be a 440-v., 50-cycle, 
3-phase, vertical, hollow-shaft motor. It 
shall be designed to receive an adequate 
thrust bearing 


Manufacturers’ Specifications 


The manufacturer shall submit complete 
manufacturing specifications which show 
the sizes of various parts of the column 
and the number of stages in the bowls. The 
speed of operation of the motor shall also 
be given, as well as the name of its maker 

The value of these specifications has 
been proved through extensive use. They 
standardize and simplify the problems of 
selection and maintenance of deep - well 
pumps 


Th. 


When formed, the gas bubbles pass through 
the turbine and column pipe and undergo 
changes in volume due to the changes in 
pressure that take place. They are carried 
through the pump into the column pipe 

A rapid increase in pressure gives the 
carbon dioxide a higher solution potential 
and, as it dissolves, the water film on the 
surface of each bubble becomes excessively 
acid through the formation of carbonic 
acid. As the gas bubble with its acidic 
surface film passes over metal, corrosive 
action takes place 


Stray Currents 


Stray currents are known to exist at 
many installations. To what extent they 
may damage the pump will depend on 
whether the polarity at any point enhances 
or inhibits corrosion 


Prevention of Corrosion 


Prevention of corrosion depends largely 
on the type of installation, the corrosion 
expected or encountered and the e 
involved. Consideration of the 
fected by preventive methods 
clude the power saved by maintained pump 
efficiency and the trouble and cost of pull 
ing the pump, as well as the cost of actual 
replacements 
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RATING AND SAMPLING WELLS BY AN IMPROVED METHOD 


By PAUL F. HOWARD, M.S.* 


suiting ’ 


It is oft-times desired and of importance to ascertain the quan- 
tity and quality of water yielded by an individual driven well 
connected to other wells of a water system. Experience has 
shown that analyses of samples of water taken from individual 
wells by means of a hand pitcher-pump give false and meaning- 
less results, especially in relation to the iron content. Likewise 
the yield of an individual well by means of separate pumping 
furnishes but little if any information as to the yield of the in- 
dividual well when ganged together into a common system 

The writer's firm was engaged to investigate a water supply 
from about 90 driven wells. During the course of the work it 
became desirable to determine the yield of each individual well 
and the iron content of the water from each individual well un- 
der normal operating conditions. This was done by a device 
which we have called a Well Rater and Sampler. The device 
(see cut) was connected to the top of the well by a 2% inch 
wrought iron pipe about 2% feet long. At this point a 1% 
inch centrifugal pump was connected by the proper fittings and 
discharged through a 2 inch pipe. On the suction pipe a hand 
pump was attached to prime the pump. A 2 inch orifice flow 
meter was inserted in the discharge line and by means of a man- 
ometer the rate of flow was determined. The amount of the 
draw-down of the well, when connected to the well field, was 
determined by means of a mercury U tube connected to a small 
tube attached to the well cap, the tube extending into the well 
to a depth sufficiently great so that the end was at all times be- 
low the level of the water-table outside of the well 

Before the Well Rater and Sampler was connected to the well 
the permanently installed valve on the suction line was closed 
After the device was connected this valve was opened and the 
well was observed under actual working conditions—i.e., while 
it was being pumped along with the other wells by the large 
pump in the pumping station. The drawdown was revealed by 
the reading a the manometer connected to the tube in the well 


*Whitman and Howard, Engs., Boston, Mass 
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and recorded. Thereafter, the permanently installed valve was 
closed and the centrifugal pump started, the rate of pumping 
being controlled by a valve on the discharge line. As the dis- 
charge increased the drawdown increased, thus producing a de- 
flection on the manometer. When the manometer reading was 
the same as that already observed under the actual working con- 
ditions, as just described, the output of the well was assumed to 
be the same. The quantity being pumped was then determined 
by observing the deflection of the -_ manometer on the pump 
discharge line. The results represented the actual amount of 
water that the well was contributing from the field as a whole 
when under actual pumping conditions. Samples of water for 
analyses, then taken at the point of discharge, were considered 
truly representative samples. 


By careful operation of the valve at the discharge end of the 
pipe the yield of the well was brought gradually up to the orig- 
inal yield at the beginning of pumping. Thereby higher veloci- 
ties than usual or ordinary in the pipe well were provided. Any 
excess velocities would, of course, free scale, rust and other 
matter and give false samples. The flow manometer in this 
particular instance was connected to the 2 inch orifice flow 
meter. [The liquid used to determine the differential pressure 
can be of any specific gravity desired depending upon the rate 
of flow to be measured. The most common is mercury for 
high flows and carbon tetrachloride, Specific Gravity 1.60, for 
low flows.] 


One side of the mercury U tube was connected to the tube in 
the well and filled with water from the surface of the mercury 
to the water level in tne well, care being taken to remove all 
air. The other side of the U tube was left open to the atmos- 
phere 


A Specific Case 


The following specific example will serve as an illustration 
After the Well Rater and Sampler had been properly set up and 
connected to a well the mercury U tube was connected to the 
tube in the well. There was an initial deflection of mercury of 
3 inches which represented a water column of 40% inches, the 
distance from the water table to the mercury surface of the U 
tube. After an equilibrium had been reached the well was con- 
nected to the field and the mercury in the U tube deflected an 
additional amount corresponding in general to the distance the 
water table dropped outside of the well and specifically to the 
drop in pressure in the well. In this case the total deflection 
was 4% inches or a difference in deflection of 1% inches which 
equal 17 inches of water as the drawn down within the well. 

The well was then shut off from the other wells and the small! 
test pump started. The discharge valve on the pump was then 
opened slowly, increasing the yield of the well until the draw 
down deflection of mercury showed 4% inches. After this point 
was reached the flow manometer was observed to have a deflec- 
tion of 15 inches of mercury which on this meter represented 
a flow of 20.1 gallons per minute. 


The yield of the various wells in relation to the drawdown 
was plotted on arithmetic paper and the yield of each well was 
found to be directly proportional to its drawdown. The yield 
of the various wells varied from 1 to 25 gallons per minute and 
the drawdown varied from 5% to 26 inches. 


This device has been made use of in installing new driven 
well fields. By its use we have been able to predict reasonably 
well the draw down or vacuum to be expected in a system of 
driven wells and to eliminate uneconomic wells, which have a 
low yield in relation to the drawdown. Also with open end 
wells it has been possible to determine at what yield a well will 
throw sand sufficiently to result in filling up by sand. The 
equipment will probably be found to have other uses also. 
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CENTRIFUGAL PUMP PECULIARITIES 


PPRACTICALLY all pumping units now 
being installed in water works plants 
are composed of centrifugal pumps driven 
by electric motors, steam turbines or in- 
ternal combustion engines, and few plants 
today use reciprocating pumps. Experience 
with centrifugal pumps has now been suf- 
ficiently extensive for operators to know 
many of their peculiarities; yet there are 
features connected with their use that are 
worthy of review. 


Setting of Pump 


The setting of the pump is perhaps one 
of the most important matters, as it may 
easily account for any later defective 
operation. It is, of course, well known that 
the pump should be set as little above the 
well level as possible, and it is usually 
preferable to have it below this level 
(except for the difficulty of unwatering it) 
if for no better reason than ease of prim- 
ing and freedom from the foot valves on 
the suction line. That the pump is unduly 
sensitive to suction conditions is a matter 
of general experience, and long and 
crooked suction piping is to be avoided. 


The author has made tests on the effect 
of foot valves, which showed that resist- 
ance in these might cause a high vacuum 
at the suction flange of the pump and a 
corresponding decrease in discharge. 
Jour. AWWA, 37:70 (1945)]. High-suc- 
tion vacuum naturally induces air leakage 
into the pump through the glands, and also 
releases whatever air there is in the water 
being pumped. In order to investigate the 
effect of air leakage, a number of experi- 
ments were run on a 4-in. pump, in which 
various volumes of air were admitted into 
the suction pipe after carefully sealing the 
glands so that leakage was practically 
stopped there. 


In this pump the percentage decrease in 
discharge at a given head was roughly 
proportional to the percentage, by volume, 
of air admitted, so long as the latter re- 
mained below about 1.5 per cent (see Fig. 
1): but thereafter the water discharge fell 
off very rapidly until there was a decreased 
discharge of over 40 per cent when 4 per 
cent of air, by volume, was admitted. This 
merely confirms the well-known fact that 
at low suction lifts, and consequently low 
air inlet leakage, the exact elevation of the 
pump is not so important. There is a 
critical elevation for each pump and condi- 
tion, however, and if this is exceeded the 
loss of water increases at a rapid rate. 
Clearly the height of the pump above the 
well level should be kept substantially below 
this critical elevation. 


Specific Speed 


Fortunately the importance of this matter 
is now recognized by the pump builders, 
and they have found that for each head, 
discharge and speed there is a maximum 
height above the well at which each pump 
should be set. These three quantities are 
combined in a formula for “specific speed” 
which is defined by 
NyG 
“He 
where N is the revolutions per minute, 
G is the discharge in U. 5. gallons per 
minute and H is the head in feet. 


Specific speed N,. 


By ROBERT W. ANGUS 
Consulting Engineer, Toronto, Ont 


Pump builders have co-operated in con- 
necting the specific speed and head with 
the maximum allowable suction lift, bas- 
ing their conclusions on laboratory tests 
and on experience with pumps which they 
have installed. Through the Hydraulic 
Institute they have given these maximum 
elevations in the form of diagrams, separate 
ones being used for single-entry pumps, 
for double-suction single-stage pumps, etc 

As an illustration, there are four double- 
suction single-stage raw water pumps at 
the Victoria Park pumping station, Toron- 
to, Ont., rated at 24, 30, 48 and 60 mgd. 
respectively, all of them for 9-ft. suction 
lift and for a total head of 82 ft. The two 
larger pumps operate at 750 rpm., and 
if this speed had been adopted for all four 
pumps, their specific speeds and maximum 
suction lifts, including velocity head and 
friction in the suction pipe, would have 
been as shown below in the Institute's 
chart. 


Size of pump, mgd. (U. S.).... 
Specific speed at 750 rpm.. 
Maximum allowable suction 


Specific speed at 500 
Maximum allowable suction lift, ft 


Since the velocity heads in the two larger 
pumps are 2.3 and 2.1 ft., respectively, and 
since friction must be allowed for, it is 
clear that, while there is a margin on the 
two smaller pumps whén run at 750 rpm., 
the two largest pumps could not be run at 
this speed and had to be changed to 500 
rpm., which is the next available speed. 

Setting pumps too high not only Causes 
them to lose capacity, but also means noisy 
operation and cavitation, which is frequent- 
ly destructive. As the capacity of a pump 
at fixed speed is gradually increased by 
lowering the discharge pressure, a point is 
finally reached where the characteristic 
curve is nearly vertical, which point natur- 
ally corresponds to the limiting output of 
the pump. Cavitation and noise are present 
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Fig. 1—Decrease in Discharge of Cen 
trifugal Pump Due to Admission of Air 
Into Suction Pipe in Various Amounts. 
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at such a discharge (and in its vicinity) 
and the higher the suction lift the lower 
this limiting output is. It is to avoid too 
close an approach to this point that the 
charts reproduced have been made. Noise 
in a pump operating near this limiting 
point may often be stopped by the admis- 
sion of a very small volume of air to the 
suction pipe. 

[Ed. Note—Indeed an interesting and 
illuminating statement in view of the gen 
erally held misconception that cavitation, 
with its noise of pebbles or buckshot 
passing through the centrifugal casing, is 
due to air within the casing. On the con- 
trary, it appears that the noise is due to 
partial vacuum within the casing which is 
relieved by admitting air.] 


Power Failures and Water Hammer 


Power failures on motor-driven centri- 
fugal pumps present some problems. A 
check valve is usually placed on the line 
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close to the pump, and if this acts slowly 
there is backward flow through the pump 
which reverses its direction of rotation 
unless specially prevented. If the check 
valve does act rapidly, however, water- 
hammer pressures are often excessive, re- 
sulting in damage to the plant. A number 
of cases of the latter have recently come 
to the author’s attention. 

Water hammer, contrary to a common 
belief, is also often dangerous in low-head 
pumping. The author made some tests on 
a 12-in. pump working against a 55-ft. 
static head, with a discharge line only 
about 350 ft. long, and recorded the pres- 
sures with a Crosby indicator with a Jo-ib 
spring. When the switch was opened the 
pressure drove the indicator pencil off the 
top of the drum, indicating a pressure of 
more than 60 psi., and the first pressure 
wave measurable showed 50 psi. or a 115- 
ft. rise. As stated, this was a short line 
and the pipe velocity was under 4 fps. 
However, in another case where the static 
head was 40 ft. and the line was over 2,000 
ft. long, the pressure rose to 83 ft. with 
normal pipe velocity of slightly over 7 fps. 
In both cases the pressure rise was high 
enough to cause some anxiety, which was 
further aggravated in the first case by the 
noise and shock plainly observed at the 
pump, while in the second case there was 
mo apparent shock on the system. In the 
first case, the maximum pressure rise 
occurred 2.6 seconds after cutting off the 
power, whereas it took 13.0 seconds in the 
latter case. 

Short lines are sometimes more danger- 
ous than long ones, because in the latter 
the water takes an appreciable time to 
slow down before coming backward, there- 
by giving the check valve time to close 
gradually and prevent any real reverse 
flow of the column. In short runs of pipe 
the water column reverses in much less 
time, as the above measurements show, and 


REFERENCE & Data — 1962 








had 
Thus the water gains a high 
ly closing 


ck vaiy t? sian a 1 mii ee 


actually the check valve has 


t 
tome to close 


belore 


backward city sudder the 


Masimum pressure 


ah press 

about one |f 

the water w 
ently 


€ ’ ' ta 
the velocity ot 
tome the va 


times 


at the 


Ai Chambers ws 
Properly Closing Check Valves 


flort ws made t 
ore 


and does 


netimes an ¢ becrease 
by ming an ait t 


method 


ange 

is tar from the best 
ttle good less the chamber is placed on 
near the pump and has a large 
ction with the pipe. Air cham 
line with a fairly long 
little value and, of 
virtue the device has will be 
there ts a good volume of air in 
under normal conditions. A 
heck valve, with a proper 
hanism which permits the 
closure to be rapid 
latter part grad zal, offers a good 
ol and a number of such valves are 
ow on the market. It is a fact that unless 


the hme 
hort conn 
hers commected to the 
branch pipe are of 
ourse, any 
ost unless 
chamber 
gned « 


the 
well-des 
ntrolling mec 
areater part ft the 
arvcd the 
ithon 


pump is equipped with a heavy fly 


wheel, as is sometimes the case, the 


ll often run backward before the check 
general, the reverse 
cent higher than 
dangerous 


pump 


closes, but, in 
20 per 


alve 
not er 
al rum 


peed ™s 
ing speed and ts not 
wm that standpoint 

nstallations reverse rotation of 
the unit causes little difficulty, but where 
sleeves are screwed on the shaft and pass 
packing gland, the uilder 
the thread so that during 
mping the tendency is to tighten the 
against the impeller. If the glands 
are tight, then when the pump runs hack 
and cases 


In many 


through the 


mally make 


lee Ve 
ward the sleeves may unscrew 
ure not unknown where the pump has been 
by breaking off the bearing 
With the unscrewed the 
not properly restrained from 
the shaft and further 
danger of damage 


lamaged 
racket 


sleeve 


this 


Pumping Plants 

There are some unusual installations, one 
{ which may be mentioned as an illustra 
tion (see Fig. 2). A very large size pum 
with a vertical shaft was set up with 40 ft 
of vertical harge pipe followed by a 
long horizontal line. The pump was nearly 
20 ft. below the water in the well so that 
© priming was required, but there were 
carly 800 ft. of horizontal! suction (intake) 
pipe in which the velocity was 5.9 fps. at 
teady operation. It was inconvenient to 
lace the discharge valve close to the pump 
amd it was actually installed just beyond 
where the horizontal and vertical pipes 
There was no valve of any kind 
side In the installation 
2 the dis 


disc 


uned 
m the 
shown diagt ammiatically in Fig 
tance (A) was nearly 20 ft 

Following practice, the motor 
switch was thrown in with the discharge 
valve closed, and just as the valve started 
to open when the pump was up to speed 
a pressure shock cracked the pump casing 
This might have been foreseen, because 
when the pump was shut down with 
charge valve closed, water in the vertical 
discharge pipe quickly fell to the well level 
leaving a space filled with air in the dis 
charge line between the well level and the 
valve. On starting the pump against the 
closed valve the air was compressed t 
about discharge pressure, and as the valve 
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Fig. 2—Unusual Pump Arrangement That 
Resulted in Heavy Water Hammer Pres- 
sures Until Vacuum Pump Was Installed 
to Exhaust Air from Discharge Pip and 
Fill lt with Water Before Starting Up 
began to open the air rushed out of line, 
allowing the water to reach full velocity 
As the front of this 
the partly open 
valve the velocity was largely extinguished 
amd a heavy water hammer pressure re- 
sulted. Since it would have been very ex- 
pensive to lower the discharge valve, the 
only was to put in a vacuum pump 
and exhaust the air, in order to fill the line 
with water before starting up 


in the vertical pipe 


water column reached 


remedy 


he long rizontal suction pipe greatly 
complicated problem, for the water 
would be drawn from the pump end of it 
before the column could be sufficiently ac- 
celerated to supply the demand, and water 
hammer pressures would be set up in the 
pump from this cause. A well should 
always be close to the pump (or the pump 
located close to the well) to supply the 
water demanded while that in the intake 
line is being brough: up to running velocity. 

Where several pumps are to work in 
parallel on the same line, their character- 
istics should be given careful consideration, 
otherwise their actual output may fall far 
short of the sum of their individual de- 
liveries. In Fig. 3 are shown the charac- 
teristic curves of two actual pumps, A and 
B, in the same station, their individual 
norma! operating points being indicated by 
G and J. If these two pumps are thrown 
on the line at one time their combined 
haracteristic is shown by the plain curve 
adding the Vischarges of A and 
B at the same pressure in each case. The 
static head, corresponding to the tank level, 
s shown at D, and the curve C indicates 
the dynamic head to be pumped against, 
the vertical distance between D and C cor- 
responding to the resistance loss for the 
corresponding discharge 


the 


found by 


It ws to be noted that, while the sum of 
the separate discharges at rated heads is 
180 per cent of the discharge of the larger 
pump, yet when both are put on the linc 
at the same time the combined discharge 
at F is only 133 per cent of that of the 
larger pump, because of the increased 
pressure. Where the individual charac 
teristic curves are flat this decrease is 
greater than with steep curves, because a 
slight increase in pressure corresponds to 
a large decrease in discharge, but, on the 
other hand, a pump with steep character- 
istic at the norma! output point has a 
rapid decrease in pressure for discharge 
above normal, so that other circumstances 
must be taken into account 


Propeller-type Pumps 
For Low Head Duty 


Propeller-type pumps are being intro 
duced to a fairly large extent to cover the 
field where the head is low and the dis 
charge is large. Centrifugal pumps are 
used in this service, but must be run at 
slow speed and involve the use of a speed 
reducer or an expensive and bulky motor, 
whereas the propeller-type pump is rela 
tively small and may be run at the speed 
of the ordinary motor. Its field of service 
is for drainage and sewage work and for 
pumping water up to water works filters 
but the same type of pump is also used 
for deep wells because its small diameter 
enables it to be fitted inside ordinary pipe 
casing 

As so far developed, these pumps have 
the undesirable characteristic forms of 
curves, where the head and power at zero 
discharge and at full speed are higher than, 
and sometimes twice as high as, the cor 
responding quantities at rated discharge 
and the curves generally have the reversed 
form. Usually the pressure is not high 
enough to cause any trouble, but the high 
power means a correspondingly large 
torque on the motor, which the latter may 
not be able to produce. Therefore either 
special starting devices are necessary or 
the pump must not be brought up to speed 
with a closed discharge valve. With a 
check valve on the discharge and an open 
gate valve, the head developed cannot 
exceed the hack pressure from the line, and 
this is one effective method of starting that 
is used. Also a bypass is sometimes ar 
ranged around the pump, having a valve 
which may be opened so as to allow some 
water to flow through the pump, thus 
avoiding the zero discharge condition 


Deep Well Pumps 


Deep well pumps must be as small in 
diameter as possible so that they will fit 
into the well casing, and for that reason 
they approach the axial-flow type with 
relatively small head per stage, although 
the high motor s s somewhat compen 
sate for this. owever, for the higher 
heads many stages are used, and guide 
vanes are placed between each pair of 
impellers. Both open and closed impellers 
are used, but the fatt latter are the more com- 
mon. The driving motor is often placed 
at ground level, and the pump is usually 
submerged in the well water to avoid 
priming, but since these wells are some- 
times 200 ft. deep, the driving shaft is 
long and has to be guided at various points 
at which rubber-lined guide bearings are 
often used with water lubrication. 

Some builders, such as Byron Jackson, 
couple the motor to the shaft as in ordi- 
nary installations, and the motor is there- 





fore submerged in the well water and oftet 
is actually located below the pump 

Power failures on these pumps 
the vertical pipe is long, result in back-flow 
through the pump and cause the pump t 
run in the reverse most 
pumps of this type are designed to with 
stand this without damage. However, the 
surges in the pipe during reverse flow of 
the water affect the pressures in the pump 
to such a degree that open impellers may 
be forced to pound down against the cas 
ing and somewhat rapidly. Some 
builders arrange a ratchet or a brake on 
the pump shaft to prevent the latter from 


where 


direction, but 


wear 


turning backwards 

Where both motor and 
merged and completely enclosed, it is difh 
cult to tell whether the electrical connec 
tions are such that the pump is running 
backwards, and in three-phase circuits it 
is well known that the connection for for 
ward rotation can only be found by trial 
If it is impossible to tell by visual inspec 
tion whether the pump runs backwards or 
not, about all that can be done is to read 
the discharge gage pressure; if this pres 
sure at no discharge is very much below 
the normal working head on the pump, 
the motor and pump are, in all probability, 
running backwards. 


pump are sub 


Miscellany and Summary 

Noise accompanied by cavitation damage 
in pumps is frequent if the pumps are set 
high above intake water level. The same 
results are noticed when the discharge is 
low, due to either reduced speed or in 
creased head. Foot valves and strainers on 
the suction inlets may also induce these 
troubles and should be avoided where 
possible. 

Occasionally cavitation has 
damaged impellers in less than two years 
but it is often quite possible to build up 
the damaged places and completely restore 
delivery and efficiency. Frequent inspection 
In one case an impeller was 
thick coating of slimy 


seriously 


is necessary. 
covered with a 
material which decreased the capacity con 
This pump was used partly for 
refilling the coagulating basins and was 
designed for about a 26-ft. head. When 
the water was low in the well its capacity 
fell off. A number of operators have found 
that high suction lift decreases output 
Occasionally, noise in the motor gives 
the impression that the pump is at fault. 


siderably. 


O bend steel pipes, fill with dry sand and plug the ends. Heat 

to a red heat in the localities to be bent and then bend. Be 
sure that the sand is dry. Where bends are slight, it is often 
unnecessary to use sand. The object of sand is simply to keep 
the sides of the pipe from collapsing, or to prevent reduction of 
flow area. If wet sand is used, and if the ends are plugged, the 
pipe may burst when heated, due to the steam pressure generated. 


For the smaller pipes instead of sand resin is good. There 
is, however, a “right way” and possibly several wrong ways to 
use resin. An example of a wrong way was recently brought to 
my attention where the mechanic filled the pipe with resin, plugged 
the ends, and heated the pipe at the place where he wanted to 


0 40 


60 





s 
Pump B 


80 100 120 140 


Discharge — % 


Fig. 3—Characteristic Curves of Two Pumps Operating in Parallel in the Same Station 
and Discharging Through a Common Header 


Noise m the pump frequently be 
greatly reduced by admitting air to the 
suction side, but this must be carefully 
controlled, as the capacity falls off rapidly 
as the admitted air increases. In some tests 
of one pump 4 per cent of air by volume 
reduced the capacity nearly 40 per cent 


may 


Putting several pumps in parallel on the 
same line decreases the capacity of each in 
a way that varies with the pump charac- 
teristics. There is, of course, increased 
friction in the discharge lines when more 
water is put through; and, as this increases 
the head on the pump, there will be a 
corresponding decrease in discharge. 

There is an objection to a common suc- 
tion header for several pumps, as air may 
leak through the glands on the idle pumps 
and interfere with running. The 
suction pipe of each pump should run direct 
to the well as an independent line. 


those 


Water hammer and pressure surges are 
common on lines having centrifugal pumps. 
Frequently a pressure surge lasting a short 
time occurs when a pump is put into serv- 
ice. Power failures cause extensive pres 
sure oscillations which have been greatly 
reduced by special types of check valves 
with a controlled closure. Air 
chambers are not as satisiactory 


time ol 


The shape of the profile of the discharge 
main greatly affects water hammer in the 
line after power failure. In the 48-in. line 
in Toronto there is a point where the 
pressure drops much below atmospheric 


HOW TO BEND PIPES 


bend it 


ing pipe 


there is nothing handier or more 
a hydraulic pipe bender driven by a hand pump. 
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when power fails, and observations agree 
with the theory that the water column 
actually separates at this point. The use 
of a specially controlled check valve with 
4-in. bypass has prevented a dangerous 
pressure rise when the columns re-unite; 
the purpose of the bypass is to fill enough 
of the space with water before the velocity 
of the returning column from the reservoir 
becomes high enough to cause damage 
when it re-unites with the part of the 
column at the pump end. The actual maxi- 
mum pressure rise is only about 35 per 
cent and is reached in about 50 secords 
where the pipe velocity is low. The pump 
is about 4,300 ft. from the breaking point 
of the column and nearly 8 mi. from the 
reservoir. 


Reversal of pumps after power failure 
has often been observed, but with no harm 
ful results to the motors. A case has been 
reported, however, of an engine driving a 
centrifugal pump being damaged by run 
ning backward 


Aside from ordinary wear, the mechani 
cal difficulties with pumps are not serious 
Some pumps have excessive end thrust, 
and where this is taken up by ball bearings, 
the latter run hot. Over-lubrication is 
known to increase the heating. Bearings 
are easily cooled with a small stream of 
water. Hydraulic balancing of end thrust 
is satisfactory where the pump is running 
under normal conditions 


He watched for a “red heat” just as he would had he 
filled the pipe with sand. The result was a violent explosion. 
To use resin correctly, pour it into the pipe molten and allow 
it to cool and harden. i 
pipe cold. Don’t heat it. 
pipe all over sufficiently to melt and remove the resin. 
1 results may be secured by using lead instead of resin. | 
have been told that on cold days water has been used also. 
Many excellent mechanical devices are on the market for bend- 
To bend large, stiff pipe slightly (and inexpensively), 
i j than 


As soon as the resin is hard, bend the 
Then after the pipe is bent, heat the 
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AUTOMATIC OPERATION OF CENTRIFUGAL PUMPS 


By W. 0. HAENTJENS 
Engineer Barrett Hacutiens & Co 


Hazleton, Pa 


TH purpose of automatic pdmping is, in most cases, the 
achievement of more economical operation through the elimi- 
of an attendant. At times, the purpos: is greater safety of 
peration 
In the sumplest case of automaty |, that is, pumps 
peratng w a positive head no special equip 
ent except float hes and automatic starters ts required 
a suction lit can be equipped with a foot 
valve which keep pump hiled with water between runs. Auto 
atic control here can be the same as that for pumps operating 
with a head « tion. However, the use of a footvalve re 
omewhat unrelable control. There are several objec- 
tootvalve; (1) the pump is unprotected 
{ tailure of the pump casing may result; 
(2) the f thus leaving the pump without water 
When the pump is started, damage would undoubtedly result to 
) ir " in the footvalve results m an mecreased 


ation 


pump contre 
on the suction, 


Pumps operating wit 


the 


suits in 
toms to the use 4 
trom water-hammer a 
wtvaive may leak, 
¢ pump; ( 
suction lit 


Components of Automatic Control Systems 


A brief description of the operation of a few of the components 
of an automatic contro! system (Fig. 1) is perhaps in order here 
lL. Check Valve with Suitch—The check value is always placed 
the discharge end of the pump. To the flap of this valve is 
attached a switch. This switch may be one such as a lever-op 
erated contact Mercoid switch The switch, nor 
mally open, closes when the pump goes into operation and re 
mains closed as long as the pump 1s discharging water 
ll, Primmg Valve This is an automatic valve which ts mount- 
ed on the top of the « pump casing. It permits the 
passage of air throug! ! priming operation, but closes 
when water at the of Ty p pre re attempts to flow 
through it. It rema clos nl ng as the pump is in op 
eration 
Il. Vacuum Breaker Priming Switch—This unit is 
mounted so as to be higher than the priming valve. Air ex- 
hausted priming pum ses through the pump casing, 
then through the prin 1 vacuum breaker to the prim 
action « breaker is: (1) to prevent 
water fr entering the priming pump, (2) to actuate the prim 
ing switch when priming 1s complet (3) to automatically drain 
pump is in oper- 
When the water 
rises and simul- 
tering 


switch or a 


tim vaive 


ing pump. The i the va m 


and prepare for w priming « ec once the 
ation The prin y switch 1 1 pen 

enters t float 
taneous! ‘ valve. Air, er 
throug! Y ‘ é m and permits the water to 
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Electrical Connections for System m Fig. 1 


For safe and dependable control of pumps operating with a 
suction lift, a vacuum pump is used. Reduced pressure produced 
by the vacuum pump permits the water to rise trom the sump in- 
to the pump, filling the pump casing and float chamber. As the 
float in the chamber rises, it operates the priming switch which is 
connected with the starting circuit of thé centrifugal pump motor. 
Shutting down of the priming pump is also accomplished at the 
same instant 

In its simplest form these arrangements are shown diagram- 
matically in Figure 1. The check valve prevents the entrance of 
air during the priming period and arrests the back flow of water 
when the discharge line is filled and the pump stands idle. In the 
latter condition, the pump in starting must produce a pressure 
sufficiently great to open the main-line check valve against the 
full water column pressure. This fact makes priming difficult 
when there are air pockets in the suction line. The air from these 
pockets, when drawn into the pump, gathers around the impeller 
hub, causing the pump to lose suction and preventing it from build- 
ing up sufhcient pressure to start the flow of water through the 
check valve. 

In order to remove this air, the pump must be stopped and 
allowed to remain idle ‘sufficiently long for all the entrapped air 
to rise to the top of the pump casing. It can then be removed by 
the priming pump at the next priming attempt. 

It is therefore evident that automatic contro! must provide for 
more than one start and for a delay between starts. Not only 
air pockets, but also air leaking through the stuffing boxes may 
destroy the prime. At the first start, water is forced into the 
water seal ring of the stuffing box. This stops or so greatly re- 
duces the leakage that the pump will be properly primed after 
two or perhaps three priming attempts 

Should the seal water not stop the leakage, there may result a 
continuous starting and stopping of the priming aan and the 
centrifugal pump. Automatic control must therefore limit the 
number of starts to three or four. The justification for this fea- 
ture was clearly illustrated by experience in early automatic in- 
stallations. In one instance, one standatd automatic starter for 
a squirrel cage motor made 450 starts from 1 p. m. Monday 
afternoon to 7 a. m. Tuesday morning, a total of 25 starts per 
hour for 18 hours. This starter was roasted. 

The air leak may be so large that the priming pump cannot 
dispose of all the air leaking into the system and therefore cannot 
draw the water into the float-chamber. In that case, the priming 
pump will continue to run indefinitely. Thus in order to prevent 
damage to the priming pump or over-flowing of the sump, auto- 
matic control should limit the time required for priming 

Referring again to Figure 1, the priming valve is held open by 
the action of a spring and closed by water pressure when the 
pump begins to discharge water. As soon as this valve closes, the 
float-chamber begins to drain and its switch will open It is 
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The Time Relay Circuit for Preventing False Pump Starts 


important that the float-chamber drain slowly so that sufficient 
time is permitted for the pump to build up speed and close the 
check valve switch before the priming switch opens. If this did 
not happen, the pump would immediately stop 


Electrical Circuits 


Figure 2 shows the electrical connections for the above arrange 
ment. When the water rises in the sump, closing the sump 


switch, current flows from Line 1, through the ~y switch, SS, 


and the normally closed contact, R-1 of the relay thus ener- 
gizing the priming pump starter The priming pump begins oper- 
ation. When priming is completed and the water rises into the 
priming chamber, the priming switch closes, energizing the relay 
R. This opens contact R-l, stopping the priming pump, and 
closes R-2, energizing the centrifugal pump starter. As the pump 
builds up speed and begins to discharge water, the. check valve 
switch will shunt out the priming switch. The priming switch 





R-55 


opens as the priming chamber drains. ‘The importance oi slow 
draining of the chamber can be readily understood here. The 
pump is now operating under protection on the check valve switch. 
Should the pump lose the water, the check valve switch will 
open, and the pump will stop. Relay R is no longer energized and 
R-2 drops out and R-1 closes again. If the sump switch is stil! 
closed, the priming cycle will be repeated 


Prevention of False Starts 


To prevent too many false starts, a time relay is placed in the 
circuit, controlled by the vacuum breaker switch. The simpli 
fied wiring diagram, with other features, is shown in Figure 3. 
The timing action of this relay, TR-2 occurs only while the 
priming switch is closed. When a sufficient time for several prim- 
ing attempts has elapsed, TR-2 opens. 

The complete automatic action is exemplified by Figure 3. This 
action is as follows: When the water in the sump rises and closes 
the sump switch, SS, current flows from Line 1 through nor- 
mally closed contact R-3 and time delay relay, TR-1, to Line 2. 
Then, TR-1 begins to time. After it has timed out, contact TR-1 
closes and now permits current to flow through the normally 
closed contact TR-2 of time relay TR-2, then through the nor- 
mally closed contact R-1 and through the normally closed contact 
['R-3 of time relay HR-3, to the priming pump starter which is 
now energized and starts the priming pump. When priming is 
completed and the priming chamber is filled, the priming switch 
PS closes and time relay TR-2 begins to time. At the same in- 
stant, relay R is energized, closing R-2 and opening R-3 and R-1, 
thus the centrifugal pump starter is energized and the pump starts ; 
the priming pump stops and time relay TR-1 is reset. 

Time relay TR-2 is cumulative, ie, TR-2 opens only when 
the total time required for several normal starts is exceeded. 
Time limit relay, TR-3, is set for about 15 to 30 minutes to limit 
the time of operation of the priming pump during any one prime 
Time delay relay, TR-1, has been reset by the opening of R-3 so 
that it will be able to delay a second priming attempt if the first 
was unsuccessful. Since large pumps are idle for as long as 
30 seconds, TR-1 is set to trip in about one minute. If the pump 
is still not in operation after several priming attempts, time relay 
TR-2 locks out so that the system now completely ceases oper- 
ation, but an alarm signal sounds either in the foreman’s office or 
at any desired location. The system will not operate again until 
the trouble has been remedied and time relay, TR-2, reset by 
hand. Note, however, that all relays must automatically reset 
when the sump switch opens 

It is not the intention of this article to give a detailed descrip- 
tion of the mechanical and electrical devices. These may vary 
considerably but they should provide the sequence of operation 
and protection outlined. Additional features such as pressure 
and vacuum regulator switches, water level indicators, thermo- 
stats on the pump main and thrust bearings, etc., may be added 
for greater safety. The most recent innovation is the use of 
electrodes in the sump in place of float switches. 





PRESSURE IN POUNDS PER SQUARE INCH 
FOR DIFFERENT HEADS OF WATER 
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Typical installation of Builey Plow Meter for Parshall Venturi Flame 


tomatic, dependable and ex 
ceptionally flexible, 


Explained in Bulletin 17-C 


pH RECORDER 

The Bailey Electronic pH Re- 
corder accurately measures and, 
f desired, controls hydrogen ion 
concentration in a solution. The 
indicating and recording instru 
ment is similar in appearance to 
a Standard Bailey Register 


Described in Bulletin 234 


BAILZY TELEMETER 

The Bailey Voltage Balance 
Electronic Telemeter is a quick, 
accurate means of transmitting 
position over distances The 
measure of any factor which can 
be made to move the core of a 
small solenoid transformer may 
be indicated or recorded at a 
distant receiver Multiple re 
ceivers may be connected to one 
transmitter. Several flow meas 
urements can be totalized 


Bailey Recorder— ontroller 


LARGE DIAL INDICATOR 

Indicators containing the telem- 
eter circuit receiving mechanism 
may be single or double face and 
may have 18, 24, or 30-inch dials 
Numerals and indicating pointer 
are large for easy reading. Ask 
for Bulletin 17-C 
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CONCENTRIC ORIFICES 


Their Selection, Construction, and Use 
By D. R. TAYLOR® 


B uf 


x 


Raion 


ce one of the simplest forms of dii 

ferential producers ; it inexpensive to make and install 
and suitable for many adaptations 

The purpose of this discussion is to give a simple explanation 

of the fundamentals of the concentric orifice as a flow measuring 

device, with typical examples, that may enable the average plant 

to attain a broader understanding and enjoy a wider 

the orifice, one or more of which is being used im the 

{ water plants 
Nomenclature and Equations 
As an aid to understanding the orifice method of measurement, 
it is Necessary to have some knowledge of the equations and terms 


mv are shown herewith 


1s 


TH concentric ori 


is als 


majority 


olved. These 


C= discharge coefficient 

diz diameter of pipe iin inches 

dz: diameter of orifice in inches 

Ob: deflection of manometer liquid in inches 
He: head in feet of water 

h= head in inches of water 

Rs ratio of pipe diameter fo orifice diameter 
Rd. Reynolds number 

Qds gallons per day 

Qm: gallons per minute 

PL.z permanent loss of head 

S = specific gravity of manometer liquid 


Ci 
dz 


de: ¢ 


R= Eg (/) 


Eq. (2) 
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Qd: Eg. Q) 


of the orifice plates for installa 
The plate should be made 
bronze, in that order of 


Fig. 1 shows the dimensions 
tion between standard pipe flanges 
 monel metal, stainless steel, or 
preference. If the rim of the orifice (one-half of di-ds) is 
greater than 1l-in., an air vent hole of %-in. diameter should be 
drilled through the top of the orifice plate as close to the top of 
the inside of the pipe as possible. This vent will prevent an 
accumulation of air on the upstream side of the orifice plate 
which would affect the accuracy of the orifice. The vent hole is 
of course, not necessary when the installation is made in a verti 
cal pipe. It is important that the upstream edge of the orifice be 
sharp, with no degree of roundness 

If it is necessary to use an orifice plate thicker than specified 
in Fig. 1, the downstream edge of the orifice should be bevelled 
at a 45° angle, until the thickness of the orifice meets the speci 
fications shown. Table I shows the actual inside diameters of pipe 
and the value of the square of these diameters 


World War I! served as Major, Corps of Engineers, A.U.S 
Water and Sewage Section, 4th Service Command 
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Teps 
The center of the upstream (high pressure) tap for the manom 
should de pipe diameter from the up 
stream face of the orifice plate. The center the downstream 
located one-half diameter 


eter, etc. located one 


ot 
(low pressure) tap should be pipe 
from the downstream face of the orifice plate 

The taps in a horizontal pipe run should be in the same plane 


The 


In a vertical 


relative to the axis of the pipe, and on the side of the pipe 
taps should never be made on the top of the pipe 
pipe run, they may be located at any around the 


posttior pipe, 


but always in the same vertical plane 
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in equations 5 
at 60° F., but 
of 40° to 


TABLE I 


Actual Inside Pipe Diameters and the Squere of the Diameter 


WROUGHT IRON | CAST IRON 
Nominal c 
Diameter 
(Inches) 


Pit Cast | 
Class B 


a | 


i 


Contrify, 
Claas 1! | 


Standard 
va [ae | 
4.272 
6.096 


9.413 


16.209 


di? dy? oc a) 


3.760) 


| 


5.396 


| 
4.12 
6.16 | 
8.21 | 67.406) 
10.16 103.226! 
12.20 148.840 
14.55 j 201 700 
16.60 275.560! 
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he taps be less than %-in. (iron pipe 


mum tap sizes are ‘4-in. for 2-in. pipe 
r4to8 inclusive; %4-in. for 10-in 
for 14-im.; and 1-in. for 16-in. pipe 
pp'es serted in the tapped holes should have all 
rrs removed from their ends with a pipe reamer or file and 
they should be inserted no deeper than will cause their ends to hx 
ssh with the imeide « pipe. The wuld not protrude int 
le of ¢ 


s difficult to make the 
ase of pipe wit 

tor pipe sizes smaller 

to purchase from the 
t 


am! complete 


light changes in the 
nm may cause marked 


6 reasor 


the orifice should he preceded and followed bw minimum Je xths 
of straight pipe. Such lengths are determined by the ratio (R) 
4 pipe diameter to orifice diameter. The suggested minimum 
eneths expressed im diameters of pipe are shown in Table II 


rABLE il 
Minimum Lengths of Straight Pipe for the Upstream and 
Downstream Sides of Orifices 
Expressed as the Number of Diameters of Pipe) 


Diameters of Pipe 
er Rat R 
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For Flange Installation 








Fig. 1—Dimensions of Orifice Plates for Flange Installation 
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TABLE IV It is, in fact, conducive to more positive accuracy if these lengths 

are exceeded, especially on the upstream side of the orifice, when 

Discharge Coefficients of Orifices this length of straight pipe is preceded by two elbows directly 

or closely connected. If the two elbows are positioned in different 

————————ea——nrnt planes, the upstream lengths shown in Table II should be in- 

Re creased at least 50 per cent. If the required length cannot be 

Laatg = obtained, straightening vanes should be installed 7% pipe diam- 
eters preceding the orifice. 


oe 2S ae j } 
Re ae Re ma | Rad | Rd | ORS 
saamn | Mises Wensee | tee.see | 100,008 | S8,ee8 1.008.000 





Coefficient where R=1.25 





| ] | Reynold's Number 
616 | 614| 612 | 08 | 

618 ret ror} = oe The Reynold’s number (Ra) is a dimensionless ratio, dependent 
| {619 | .615 | 2 | 608 | .606 on a combination of diameter, velocity, density, and viscosity. By 
| 620) 616 | .608 | .605 | 605) experiment it has been found that certain coefficients of discharge 
ee a | ae | = | ee | prevail for certain values of the Reynold’s number. Reynold’s 
| | number varies with temperature of the water, but for water with 
—tinmmeae ~ eS_ between 40° and 80° F., Equations (8) and (9) 
eee neuen .| are sufficiently accurate for field use Their use for all tempera- 
e17 | 615 | 614 | 613 610 tures within these limits results in a maximum error of less than 

618 | 616 | 614 610 two tenths of one per cent and at 60° F. they are correct 
ae ate | Table IV shows discharge coefficients of orifices for various 
5 610 diameter ratios, pipe diameters, and values of the Reynold’s 


610 | | number 
610 7 | 


Sree wre 


Flow Meter Calibration 


Coefficient where R—2 » 
—— - (Example |) 


Ct) 608 607, 606, 605 604 . 
609 | 608 | 607 | 606 | 605 | 604 | 603 It is desired to check the accuracy of an indicating and re- 


609 | 608 | 607) 606 605 | 604 | 003 | 002 cording flow meter, which is actuated by an orifice and registers 

. a 2 “ rate of flow in gallons per day, over a range from zero to four 
Coefficient where R=2.50 million. The pipe is 12-in. class 150 centrifugally cast, cast iron 
-—_ a and the orifice diameter is 8 inches. The differential head, be- 
605 | 603 | 602 | 601 | 601 | OOO | 5 tween the high and low pressure orifice taps is found to be 
ll ; 7.29 ft., when the meter is registering a rate of 3,000,000 gallons 
Coefficient where R= 3.00 per day. 
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Fig. 2—Permanent Loss of Head for Various Orifice Diameter 
Ratios (Expressed as Per Cent of Differential) 
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Kh-62 


By Ey. (1), Re “Kf oi ses 


From lable 12, VR¥-1« 2.1 
By &g.(3), Qy « Shales Ses tb Ot n2? « 


2! 


By £9.(8), Rg = AMALIE 200 5 792 #00 


J 245 900 


from Table IV. 

by interpolating it 13 found that for 12" ppe certrifugaly 
cast when R+/ 50 and Ry «792.400, that the C value is 
0.6034 instead of 0.60 (assumed ) therefore, 


Cg * 3245900 « 2EOPER. «3296 86/ 


Inasmuch a ¢ meter was rea st r only 3,000,000, it wa 


under -registering 4 amount calculated as fol'ows 
206 BO! 1.000.000 


= 90 
3 206,861 per cent 


‘ © meter was registering 9 per cent low at 

ned. rate Now, the rate of flow should be varied and 

lar tests made at f flow. over the entire range 

{ the instrument, for accurate rates of flow in 


gallons per mimute, Eq (4) and FE (5) may be used 


! other rates o 


calibration. For 


Selecting the Size of Orifice 
(Example 2 
apacities of 50, 100, and 150 gallons per 
by pressure switches and operate separate 
or simultancously, depending on the demand It is desired t 
nstall an orihece operate a proportional chemical feeder, whi 
is differentially actuated. The feeder will not operate with a 
differential of less than four inches of water. On the other hand 
it is not desired to create any more artificial head than is neces 
The discharge pipe from the station is 6-1 


Three pumps wit! 
minute are controlled 


ary, on the pumps 
lass 150, centrifugal cast iror 
ven omen @.,* 50 
Maxima Qy « 50 ¢ 100 + 1$0+ 300 
Minimum h «4 Assume C+06! 
From Table 1, d,»6i@ and di «92.946 
Deswed - Qritice dameter dy te obhun anh of 4 inches 
emma Am and bowest possible h af macimum Qn 


By fg. (7) VRF-) » Sele OGl se 3124652 2.525 
50 


Table 7 


*rexrn 


A well b@ seen Prat Far VRE-1 +525 that RaW 


By Fa (2 f f - 2.66 7 


the maximum Q. should next be deter 


300 « 5 25 
5 667 « .G/ « 37.946 
mentary loss of head, but all differential 
part of the temporary loss of head, which they 


= /44 17. 


As( 


permanent loss of head through various dif 
expressed in per cent of differential. Such 
on the diameter ratio (R) and it will be 
am 2 312 1s 
= 2312 


Therefore, 


4 shows the 
ferential prod ers 
head loss is dependent 
seen from Fig. 2 that the permanent loss for R 
nly 79 per cent of the momentary orifice differential 

t t “ " at JOO gyn 
P.L. = 79 x 144 = 113.76 in 
For some problems of this nature, that of determining the 
size of the orifice, to obtain some desired differential, it is suf 
ficiently accurate to use a coefficient of 0.61 and it is not neces 
sary to determine Q. and Ry and recalcu'ate with the resulting 
oefhicient, because the average error effected by not so 
doing will be less than three tenths of one per cent 
It is customary practice not teu impose more than 100 inches 
of differential head loss on pumps at maximum pumping capacity, 
ind, however, that the pump 
dynamic head of several feet 
signed and is delivering more 
h a case the imposition of 


exact 
} 


if such can be avoided. It is often f 
in question is operating at at tal 
helow that for which it was de 
than its designed capacity tm 
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some artificial head may do no harm and may even be beneficial, 
and actually conducive to pumping economy 

If this is not found to be the case, and the calculated perma 
nent loss of head (P.L.) through the proposed orifice at the 
maximum rate is found to be too great, after considering al! 
pertinent circumstances, then a Venturi tube or a velocity type 
meter, whose permanent head loss is low (see Fig. 2) or some 
other type of metering equipment shou'd be used 
Comparing the Venturi Tube and the Orifice Meter 


All formulas given are : equally applicable to the Venturi tube 
fi rt difference is in the value of the 
oefficient (C) and the permanent loss of head. An average co- 
efficient of 0977 may be assumed for the standard Herschel 
; for extremely accurate calibration 
uestion should be secured from 


rt Ventur: tube: however 
the .alue of C. for the tube m 


the manutacturer 
With the same conditions as shown in Example 2, the results 
with a Venturi tube instead of an orifice would be as follows, 


assuming C equal to 0.977 


By £9.(7), VR4-1 = AGG? s DIT td Merk - 64 
From Table IT, R* 2.9085 


Sete: 2.118 in 


300, by Ey. (6); 


By £9 (2), d= 


for Con * 


4 * f ’ 
*(“3cr SA arse.) = /4410 


from Fig 2, PL.= 020" 144+ 288 in, which would be 


very acceptable permanent [03s 


If the purpose of the installation is for chemical feeding only 
und does not include the possibilities of flow measurement, it 
may be more economical to use a variable differential orifice, 
which is designed on the principle of a horizontal swing check 
valve and produces proportionate differential, but the curve is 
flatter than that of the fixed orifice. Information concerning 
this type of orifice may be secured from the McKays Co. of 
Saint Paul, Minn 

Standard orifice plates may be purchased with any size orifice, 
from any of the flow measuring equipment manufacturers. if it 
is preferred not to make them 


Chlorine Control and Meter Combination 
(Example 3) 

4 source of water supply consists of six wells with capacities 
of 100 gpm. each, all discharging through an 8-in. common 
discharge of class 150 centrifugal cast iron pipe. As a contrast 
to the problem in Example 2, these wells are operated in groups 
of either three or six simultaneously. It is desired to instal! an 
automatic chlorinator and a flow meter, both to be actuated by 
the same orifice. It will be necessary to install a separate pair 
of taps (on opposite sides of the pipe) for cach piece of equip 
ment. The flow meter requires a differential of 12 inches at 
300 gpm 


Gwen- Minmum Qn, = 300 af he /2 in 
Maximum Qn = G00 
From Table!, dj +821, and df +6?404, 
Assure Cx 0.6/ 

Desired - d, and h when Q,,= 600 


By &(7), VR41 = 2S = OGCx E1041) $64 ; 2690 


From Table I, Rx! and by £9 (2) dp Bgl = 4.047 in 





Testing Pumps 
(Example 4) 
\ pump station consists of three pumps with rated capacities 

{ 350, 700, and 750 gpm. The common discharge is 10-in. class 
150 centrifugal cast iron pipe. A 13'4-in. x 6.655-in. orifice pate 
see Fig. 1) has been installed to operate an automatic chlorina 
tor. There is no measuring equipment. It is desired to determine 
the output of the pumps under actual operating conditions The 
700 gpm. pump will be tested first 


2 
Given - dy »=GGS5; From @, 210.16 and d, 2 103226 


With a manometer hb is found & be ie" 
Assume C2 OG Desired - Qn 


By £9-(1) Ra Les) $27 


Table I 


From Table II, Vari 22 106 
$.667 40.6) x JOR 226 «4243 - 
By £g.(5) Qn = ladies = £24) = 19 


By £9.(9), Rg pti» 303,800 
From Table IF, for Rx 150, and Ry 2303800 for 10 in. pipe 
it is found that C+ 0.6116 


This value is so close to the value of C=0.61 which was 
used, that no correction is necessary and it may be considered 
that the discharge of the pump is 719 gpm 

The other two pumps may be tested in a similar manner, 
separately or while operating simultaneously or in any number 
of combinations. With the use of a pressure gage and a vacuum 
gage (or other manometer), the total dynamic head under which 
the pumps are operating could easily be determined and that 
information, together with the output, wou!d enable the operator 
to ascertain from the manufacturer's head-capacity characteristics 
urve, whether or not the pumps meet the specifications under 
which they were purchased 


Accuracies 


Ratios (R) of less than 1.40 should be avoided whenever 
possible and ratios of less than 1.25 shoulc never be used, for 
accurate flow measurement. An accuracy of plus or minus one 
per cent may be expected with ratios of 1.40 or greater and of 
plus or minus two per cent with ratios from 1.25 to 1.40. With 
ratios under 1.25, there are sc many unreliable conditions, that 
if such ratios are unavoidable, the orifice should be calibrated 
“in place” over its entire range 

With respect to accuracy, one other warning should be given 
When using or checking old flow measuring equipment, where 
scale, tuberculation, or wear is known or suspected, actual meas- 
urements should be made of d; and ds. In the case of an orifice, 
if the upstream edge of the orifice becomes rounded, it should 
be replaced. A keen sharp edge is the first requirement of an 
orifice for accurate flow measurement. 


The Relation of Flow and Head Differential 
(Examples 5 and 6) 


Differential head varies directly with the square of the flow, 


——— £9(w) 


2 
that is, hy» h, ( 1.) 


After the diffierential head has been determined for one rate 
of flow, the differential head for any other rate of flow may be 
easily determined by the above simple formula 

With a flow of 500 gpm. if the differential head is found to 
be 12 inches, what will the differential head be for a flow of 
1000 gpm. ? 


Given- Q,= 500, h,2 12 in. Q,* 1000, Desired= hy 


By £9. (10); h, = 12( 202)* « = 48 in. 


After the rate of flow has been determined for one differentia! 
head, the rate of flow for any other differential head may also 
be easily determined by the following simple formula. Since 
the rate of flow varies directly with the square root of the dif- 
ferential head, the equation for this calculation is 









































d Differential Head 


— — ——  —— —— — — (il) 


If, with a differential head of 90 inches the rate of flow is 
found to be 1200 gpm., what will be the rate of flow with a dif 
ferential head of 45 inches (See Fig. 3) 


Given, h,= 90 in, Q,* 1200, hyn 45 in. Desired - Qs 


By Ey. (1), Q, = 1200 V $¥-= 848 gpm. 


The Manometer 


The simplest method of determining the differential head pro- 
duced by any differential producer is with the use of a U tube 
or manometer. Care should be exercised to be certain that all 
air has been expelled from the manometer before an’ measure 
ments are made of the deflection of liquid level in the tubes 

The following equations apply to the manometer and its read 
ings. The symbols involved are 

H = Head of water in feet 

= Head of water in inches 
d; = Deflection of manometer liquid in inches 
S = Specific gravity of manometer liquid. 


he GQ (S 2h) mm me ee ee ee — (ad 


In addition to mercury, there are various liquids that may be 
used in manometer, all of which should be colored with an oil 
soluble dye, so that the point of division between the liquid being 
used and the water may be readily visible. Following are some 
of the liquids more commonly used 

Materia! Gravity* 
Carbon Tetrachloride 1.60 
Acetylene Tetrabromide 2.95 
Mercury 13.58 


*Approximate Specific Gravity 


When low rates of flow are encountered, requiring a liquid 
with a low specific gravity, so as to secure the maximum dif- 
ferential reading in the manometer tubes, carbon tetrachloride 
may be diluted with benzine to obtain any specific gravity from 
1.60 down to 1.10. The specific gravity of the liquid being used 
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Since acetylene tetrabroride has a gravity(S) of 2.95 
) mey oe used Straight and it mill give a deflection of 
aporox (48 in. calculated a3 follows 


By &q (14), G&: —~Z2L~: /4.8 in 
' (295-1) 


1f high rates of flow which, upon pre-calculation as 
ve, may cause the deflection of acetylene tetrabromide to 
ceed the capacity of the manometer, mercury should be used 
r lower rates of flow, carbon tetrachloride diluted with benzine 
i be employed. With such a mixture of specific gravity 
is secured from a differential through 
in accordance with 


ast 
' 


} smaller 


relatively 


Determining the Most Desirable Grav ent 
for Menometer Liquids a deflection of 24 in 
orifice of only 6 inches of water head 


(12) 
24(1.25 - 1.00) = 6 in. 


example 
For the purpose of manufacturing design, academic research, 


A $00 gam purnp is fo be tested t 
c for the measurement of the flow of hot water or liquids with 

specific gravities and viscosities different from those of water, 

suggested that reference be made to “Fluid Meters, Their 
Desired - The spectic gravity ff manomete heory and Application”, (4th Edition) published by the Ameri- 
an Society of Mechanical Engineers, and considered the out 

mpendium on the design and use of flow measuring 


- « 
Giwen- d, +8 2i Gg, +01 404, Gs BSS is 


t 
I 


produce a detiechon of eppror % in standing 
eyuipment 


CCeI My & celermine the appror A 
Bs References 
5 
Fiuid Meters, Theory and Applic ation ASME 
Handbook of Hydraulics—-King—Metiraw-H 
Cameron Hydrau!l Ingersoll-Rand « 


w of Fluids 


nd Meter C« 


indry ¢ 
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SOLUBILITY OF OXYGEN IN PURE WATER 


4t Various Temperatures 
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(From Permutit's “Data Book") 
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WATER USED BY GROWING TREES 


forse ranh 
verily apn 


ADOLPH F. MEYER 


TABLE |. OBSERVED TRANSPIRATION IN INCHES OF DEPTH 
OVER TWO ORCHARD AREAS 


Compared with values obtained from Meyer's Base Curve of Transpiration, Fig. 1. 


Oeserveno Transpiration, In 
ften desirable » knov rw d Trans- 
{ water used by growing tr in addition Test Locations AND Older PURATION 
ration Months vigorous Younger rrom Base 
> Coastal Zone, Orange County trees trees Average Curve, Ix 
April 1.3 1.6 
May 1.9 $ 1 
June 2 
July 3 
August 2% 
September 2 
October l 


Total 160 : Sb “44 


Onserven TRANSPIRATION TRANS 

_ . PIRATION Mean 

aterior Zone, Riverside and San Excellent «nd Pair reom Base Temper 

Bernardino Counties good trees trees Curve, In atuaet 
April 2.0 60.0 
May 2.6 64.1 
June 3.0 70.2 
July 3.8 76.0 
August 3.6 75.9 
September 30 70 7 
October 2.6 47 


o~e 


| 0s eo ete te 
| = so no to 09 te 





Sew 
eneceo~ 


o 
s 


Totals 20.6 


At Senta Anna, in degrees Fahrenheit t At San Bernardino and Riverside, ic degrees Fahrenheit 











wriment Station at Berkeley, pub Evidently the transpiration values had 


March 1944 The ground in an from the hase curve, even without the 
hard of citrus fruit trees was mulched application of any coefficient, are close 
prevent evaporation, and irrigation water enough for practical use on trees of medium 

applied through furrows The trar in fair conditic Available moisture 

, 


tion loss was determined by frequent § as well as type and density of vegetal cover 


sampling for moisture In Table I, I t f course be considered in all estimates 
tabulated only the average observed of transpiration loss. Such factors as thes« 
and have added the values computed an be expressed as a coefficient to be ap 


he hase irve tor comparison phed to the has« curve values 





Dry Feed Dosages in Grains Per Gallon Converted to Ounces Per Minute 


Grains + Nats - Weight in Ounces Pe: Minute 





Rate in Gallons Per Minute 


Per | 
Gallon 50 100 150 200 250 300 











6.1 0.0114 0.0228 0.0342 0.0457 0.0571 0 0685 
0.5 0.0571 0.1143 0.1714 0.2285 0.2857 0.3428 
10 0.1142 0 2285 0 3428 0.4571 0.5714 0 6856 
2.0 0.2285 0.4571 0.6856 0.9142 1.1428 1.3713 
3.0 0.3428 0 6856 1.0285 1.3713 1.7142 2.0570 
4.0 0.4571 0.9142 1.3713 1.8284 2.2856 2.7427 
50 | 05714 1.1428 | = 1.7142 22856 =| 2.8570 3.4284 








Dosage in g. p. g. x Rate in €. p. m. 


437.5 


Ounces per minute 
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BUILDERS-PROVIDENCE 








Instruments for metering and controlling flow, liquid level, 
pressure, and weight. Chlorinizers— chlorine gas feeders. 


FOR METERING FLOW FOR CHLORINATION 


VISIBLE FLOW CHLORINIZERS 
Capacities from 0 to 6000 ibs. 24 
hrs. Lotest positive sofety devices 
Sightflo indicator shows flow only 
a when chlorine is feeding Com 
bs : a plete elimination of chlorine “ice 
sigh a dificulties and tray fumes 
flow 


) WATCH INSTRUMENTS mpact, mechanically op 


recording instrument FOR TELEMETERING & PUMP CONTROL 


CHRONOFLO TELEMETERS — Time impulse trans- 


mission Unlimited distance — from a few feet to 


PROPELOFLO METERS — Self contain 
many miles Two-wire circuit High accuracy 


accuracy over wide range 


wide range 


PNEUMATIC METERS — Air pressure transmission using single ‘s 


tubing up to 1000° distance — occurate, sensitive, sturdy 
Bee Menek, Be eek a an, ccm Ww PRESSUREFLO CONTROL — Mokes possible fully automatic control 
of unattended pumping stations utilizing flow-rate os well as 


pressure controls 


FOR METERING OPEN FLOW 


KENNISON NOZZLES — High 
occuracy on low heod installa- 
VENTURI RATE CONTROLLERS (Hydraulic and Direct Acting) - tions Wide range efficiency 
from low to high rates of flow 
Clear through-way prevents clog- 
ging of nozzle by debris 


Sime ty of design High contro! accuracy within 3% of actual 
Low head low. Pneumatic and Mechanical Filter Gauges 


ss of head and rate of flow 





WRITE BUILDERS-PROVIDENCE, INC. (DIVISION OF BUILDERS IRON FOUNDRY), 376 HARRIS AVE, PROVIDENCE 1, RHODE ISLAND. 


BUILDERS - PROVIDENCE 
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SELECTING THE RIGHT METER 


By ROGER W. ESTY 


r Work wer 


Meter By-Pass Lines Proved Their W orth , t meters were 01 

Fr ned : b en inal lines supply | f s, and therefore the 

- . T ‘ Id be used. It is my 

2 wil , . v meter il 

; : not ; | pr le \ 

y twe 

ases thi 

demand 
can 

inswers 

istructed in 

on the 


small 


giving 
wanted 


service 


should 

ater ei re le ' vi of 

ven them et } l t ration 
ai h. 

1 7 r . given prior 

cent of the 





the smallest 
If a large 
naturally a 


uld be used 


500 gp 


works 
The owr 
retained 


lepartment t by the cus 


water « 


By experience, water works mar 
rer 


nuch better 
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WATER METER TESTING’ 


r ‘ 
pies 


The testing of a water meter is very simple. It consists of 
ecking the registration of the meter against the actual volume 
| water passing Uirough the meter, as measured im an accurate 
yjlumetric tank or weighed on accurate scales 
Meter may be 
viding the meter reading by the actual vi 

ng 9 gallons when 10 gallons are run thre 
i 9/10 or 90%. A meter registering S2 cubs 
volume of 50 cubs feet is 52/50, or 104 


accuracy defined as the quotient obtained by 


jume Of water ihu 


meter register: 


ed m percentage tast o 
gallons when 100 gal 
by 5% An 


x00d Practice in Testing 

test 

rate, say 1U « a ali 

he meters and the line, and the delivery p 
t will be at the 

{ the meter or met 


water sot be run through the meter 
ns per minute, unt 


as lull OF 45 elmply 4s 
test flow with the test hand 
@ position or line on the dia This can be done 
@ water trom the outiet ol 
| at the proper posit r the register can be 
the case until the and stands on the c 


each meter until it 


meter at a time with calibrated tank or with 
age beams, the test flow should be stopped 
ated the passage of the test amount. [he 

n be read direct tr 


w ol ine meter 


n the percentage beam of the scales 


everal meters im series when using sca.es or 
rcentage markings, U ! hould be stopped 
into the tank i he 


be con 


the te me of water has been run 
entage fast or slow of the meter or meters can then 


t the actual amount « 
water. It will be seen that the computation will be much simp! 
hed if the amount of water is one, ten or one hundred gallons or 
sbic feet. Thus the divisor is one, which makes the meter read 
rect ercentage wi Example: 100 gallons ru 
® the eter nets read : /) ga 1s meter a racy 


te viding the meter readings by 


z 
or the meter is 4 Ww 


Amount of Water for Tests 
ts except or west f " 
i to one complete rev 
Often the test hand pir 
he dial and this would intro 
l turns of the test hand. Com 
flows with an amount rep 
flows with an amour 
On the other 
nch meter with 
not g 
water the 


sensitive tests 


MFGR. NO CO. NO. _ 


ind Practice 


ymallier would be the errors introduced by imaccuracies in read 


ngs 


Single or Series Testing 
Meters can be tested one at a time or in series. When there 
meters to test there a worth-while saving im water 
ii several meters are tested at once. The number oi 
erves or the number of units in the testing machine 
condition depend number of meters im 
m and the trequency of testing Testing machines or 
ches for up to 12 meters are in common use 
In series testing the flow can be stopped when the correct 
umt of water has been run through the meters into the tank, 
accuracy of each meter computed as indicated above 
ly a few meters are tested in series it is possible to take 
of the percentage calibration on the tank or scales by 
off the water when the fastest meter shows a registratio 
amount, reading the percentage accuracy of the meter 
x the flow again and stopping for each meter as it come 
v¢ desired reading. This method of obtaining the mete: 
racy yt considered good practice as it involves changing 
e rate of flow for every start and stop involved 


} lor any 


Testing with Test Meters 


testing in the field the so-called test meter is convenient 
satisfactory if only a rough check is desired. However, a 
ter is only a meter and subject to the same variation ir 
which is characteristic of all disc meters 
her, a test meter is not positive in the same way as a tank 
Testing one meter with a test meter or with any other 
ng meters and is not recognized in many 
which have regulations or laws apply ing to means or 
for water meter testin Field testing tan be done 
better and moore accurately by means of a calibrated testing 


caes 


is Simply compar 


Money Value of Meter Accuracy 


Ihe accuracy of a water meter is a matter of dollars and cents 
the customer and the utility. 
Fortunately for the customers, water meters which were 
rigimally accurate cannot over-register beyond a slight speeding 
up in some water conditions. This action is self-limiting, for 
friction increases with the building up of the disc or piston and 
tends to counteract the speeding up. Water meters always slow 
lown in service as they become worn, corroded or encrusted 
rhe intervals at which it is profitable to the water works to 
test meters and repair them depends entirely on the effects of the 
vater and service conditions in making the meters under-register, 
value of the water taken but not registered, and on the 
cost of making the necessary tests and repairs. In other words 
if the increased revenue from the meter pays a good return or 
cost of making the meter accurate, it is simply good business 
Several states have recently adopted regulations which specify 
between meter tests in water utilities, both in time and 
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im volume of water. These limits are necessarily broad, as the 
composition of water and its effect on meters varies widely in 
any state, and many utilities profitably test and repair more 
trequently than required. These regulations show the growing 
realization that meter testing ts important 

The following table shows the value of water unregistered by 
meters of various percentages of slowness, with various amounts 
of water drawn through the meter and with water valued at 
from 10c to S0c per thousand gallons. These figures can be 
easily transposed into cubic ft. by recalling that 100 cubic ft 
equals 750 gallons. 

From the table it will be that with water at 10c per 
thousand gallons the retur: iwestment of testing and re- 
paifing a meter 4% slow l only 40c with every 100,000 
gallons of water drawn t) gh the meter. It would take a 
large and’ active service to make frequent testing pay under these 
condit ons 

On the other ha: 
meter 


seen 


d, with water at 50c per thousand gallons a 
of the water passing through it 
for the water works with 
tained accuracy 


ailing to register 20 
(not terribly rare) would ‘ose $1.00 
every 19,000 gallons. With these « litions mai 
will pay a handsome return on the investment 


TABLE SHOWING VALUE OF WATER NOT REGIS 
TERED BY METERS OF VARYING PERCENTAGES OF 
UNDER-REGISTRATION, WITH WATER FROM 
10e TO Sc PER THOUSAND GALLONS, AND 
WITH THREE AMOUNTS OF TOTAL DRAFT 
Vatue or Water Per 1,000 Gations 

10c 3c 

Total Volume Drawn 

SOM 100M 10M 50M 
20 $ 40 $ .12 $ 60 
30 60 18 90 1.80 
40 80 24 1.20 2.40 
[30 «1.00 30 150 3.00 
60 1.20 % 1.80 3.60 
70 =—«1.40 42 210 4.20 
80 1.60 48 240 480 


@ 50c 
Gallons x 1,000 


100M 1 
$1.20 $ 
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SO. 9.00 


5.40 9 45 
100 5.00 10.00 


6.00 


2.70 


3.00 


180 |S 
2.00 60 


18 18 wD 
20 20. «(1.00 


*Under- Registration Percent. 


Steps in Testing a Water Meter 


[A S4inch meter is used as an example. A larger meter would 
nvolve the same procedure but would require greater rates of 
flow.] 

1, Insert Meter in Tester—Any means of connecting the 
meter water-tight’in the test line is satisfactory but a regular 
tester is much more convenient. 

2. Flush Meter Out With a Large Flow—This is to re- 
move air from the meter and line. A flow of ten or more 
gallons per minute is desirable and should be continued until 
discharge indicates that all air is out of the line. 

3. Bring Test Hand of Meter to a Mark—This can be done 
by stopping the water flow as the hand reaches the mark, or 
by turning the dial in the meter case if the meter bonnet is 
removed 

4. Run a Test at 10 to 15 G.P.M. Running 50 Gallons or 
10 Cu. Ft.—It is desirable to run this much water although 
more would be just as good or better. Be sure the calibrated 
tank is empty or the scales balanced before the test flow is 
started . 

5. Run a Test at 1 to 2 G.P.M. Running 10 Gallons or 
1 Cu. Ft.—Here again the exact amount is subject to variation 
and more water can be run if there is plenty of time and 
water, 

6. Run % G.P.M. Test, Running at Least 5 Gallons or 4% 
Cu. Ft.—This low-flow test is important for reasons men- 
tioned on pages 9 and 10 

7. Make a Record of the Tests—Put down in permanent 
form the accuracy of the meter at the three rates of flow 
date of test and other pertinent information, See suggested 
record card on the previous page. 





IMPORTANCE OF TESTING DISC METERS AT THE 
CORRECT RATES OF FLOW 


By P. S. WILSON 


Water Works Consultant, Glen Ridge, N. J 
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Importance of Testing at Several Rates of Flow 

The purpose of testing a meter is to determine the percentage 
of the water passing the meter which is registered by it. As ex- 
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plained above, this percentage is normally different at different 
rates of flow. In routine meter shop practice it is of course im 
practical to test a meter at every rate of flow under which it will 
actually operate, and yet we must have assurance that it will reg- 
ster within the. limits of accuracy adopted at all of these different 
rates. We know that a test at a single point on the curve, that is, 
at a single rate of flow, wil! not give us the percentage registered 
at other rates of flow. The curve may be of different curvature 
depending upon the condition of the meter, and we are making 
the test because we do not know the condition of the meter. Ii 
the clearances in the disc chamber are too great, for example, the 
meter will not register the low flows well and its curve will drop 
off too rapidly at that end. If the “control” is not close enough, 
that is, if the spindle is not held at the proper angle, the meter’s 
registration curve will in all probability go up too high at the 
intermediate rates of flow. With the multiplicity of parts in a 
meter there are of course many other defects which may have 
various effects upon the performance of the mechanism as a whole 
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Curve Showing Accuracy of Meter Registration at Variable Rates of Draught. 
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FIRE PROTECTION 


M & H makes a complete line of 
valves, hydrants, indicator posts and 
underground pipe fittings for fire 
protection water systems All of 
these M & H products are approved 
and listed by the National Board of 
Fire Underwriters of Chicago and 
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f Boston All castings therefore 
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GATE VALVE CARE AND MAINTENANCE 


By ROGER W. ESTY 


upermtendent 


© commonly, one of the most neglected of the routine op- 
n a water works system is the care and maintenance 
{ gate valves. In some of the larger cities there are mainte 
nance crews created particularly for this type of work. The 
rew is generally made up of some of the older men who are 
experienced in this work, due to their long service with the de 
partment or the water company 

They are furnished with a truck equipped with all the neces 
sary tools, wrenches and spare parts, and they may also have 
built into the truck a mechanical operating device to open and 
Smaller towns are more often than not 
nable to give proper attention to their gates, due primarily to 
sufficient man-power to do this work and carry on the 
wher essential activities mmon to a water works plant 
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Water and Sewer Board, Danvers, Mass 


Stiff Operation a Main Trouble 


One of the main difficulties, if not the main difficulty, we find 
with gate valves is that they turn hard. As years go on, if such 
valves are not operated occasionally they become more difficult 
to operate and im some cities and towns it takes two men, or 
even as many as four and six men, to close down a gate valve 
even during a testing peri 

My experience does not go beyond a 20-inch gate valve, but 
it seems to me that the same principles and characteristics are 
applicable to all sizes. 

A great deal of the indifference toward gate maintenance can 
be traced to the swivel chair operator. By that | mean the man 
in charge of the water works who has never experienced the 
opening and closing of all of the gate valves in his system. If 
he made tests of his system, such as a water waste survey, and 
had to work all night opening and closing these gate valves 
himself, he would soon issue an order to do something about 
making them operate easier. But generally, it is below his dig- 
nity to leave his swivel chair to do this type of work, to find 
out first hand the physical condition of his system. He doesn’t 
care; he doesn't have to operate them; let the men do it, even 
if it does take two, four or six to do the job 


The Remedy 


What are the difficulties we encounter; what causes them, and 
how can they be remedied Why should it take four men to 
close a gate valve when one man should do it? 

Why do stems get bent and broken? What is the cause of 
all this? Is it because the mechanism is not correct in design, 
or that the mechanism is not made heavy enough? I feel that 
the manufacturers as a general rule put on the market a gate 


A photographic attempt to indicate the 
advantage of setting the box bonnet higher, 
giving more clearance between box walls 
and nut and stem of the valve. The usual 
Setting (left) is in truth a “rock trap,” 
while the other permits rocks to pass by; 
also makes for easier key connection with 
the nut should the box become off-center. 


valve that will meet all reasonable conditions according to our 
water works standard specifications. However, I do think the 
manufacturers do lose sight of one very important factor, 

that factor is the packing, and in my opinion, if improper or 





neglected packing is not the direct cause, it is at least the seat 
of 90 per cent of all gate valve troubles. 

Many ask, why does the packing have such an important 
bearing on the ease of operation of the gate valve? Well, the 
packing gets dry and hard as the years go on. This dry packing 
acts as a brake on the valve stem 

Take, for instance, your automobile—the brake linings are dry 
and the brake drum of the wheel is smooth and dry. When the 
pressure is exerted against one another it creates friction, and 


Danvers’ Alemite Lubricating Outfit 
Servicing a Geared Valve 


this friction creates your braking or stopping power. Some- 
times at high speeds this friction actually locks the wheels and 
causes fatal accidents. 

On the other hand, pack the brake drums with grease and 
then attempt to stop your car. The grease eliminates the fric- 
tion, therefore there is no friction created to stop your car. 

Take a rope and wind it around an inch pipe three or four 
times and draw it tight and then attempt to turn the pipe. You 
will find you can’t do it. Then grease the rope thoroughly and 
you will find that you can turn the pipe very easily. Try it for 
your own satisfaction. 

Did you ever try holding an eel in your hand? If you have, 
you probably found that it was nearly impossible to hold it 
because it was so slippery. If you can get your gate valve 
stem and packing in the slippery condition you find the eel, 
you'll have no more hard turning gate valves. 

However, there is a difference in the mechanism in some of 
the gate valves and one make may operate a little different 
than another make when new. But on the whole, modern gate 
valves should operate more or less in the same easy manner. 


A Case of Proof 


Several years ago, while making a water waste survey during 
nights, we came across a 12-inch gate most difficult to operate. 
It took the combined efforts of two of us to open and close the 
gate. The next day I had the gate dug up and repacked. It 
seems hardly believable, but it could then be tur with just 
one finger agaifst the cross-bar of the gate key. 

Such ease of operation surely saves breaking or bending the 
valve stems and makes the operation of the gate a pleasure 
instead of a dreaded job. 


Some Packing Pointers 


On many of our gate valves and nearly all of our hydrants 
we have removed the original braided packing and inserted a 
metallic plastic packing, with two or three strands of flax string 
type packing on top to keep it from squeezing out when the 
packing gland is tightened down 

After taking out all of the braided packing, we squirt down 
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around the stem near the packing plate some kerosene or light 
lubricating oil We then fill up the stuffing box with a lic 
packing that comes in a loose plastic form or in string form. 
We then put on the stuffing box follower and tighten it down. 
We then open and close the valve a few turns and then tighten 
it some more. If it needs a little more packing we insert some 
and go through the operation again. This method has solved 
our packing problems and made hard turning gate valves easy 
turning, and makes fun out of a disagreeable job 


The Larger Valves 


In the large gates we drill a hole through the packing plate 
and insert an alemite fitting. These gate valves still have the 
braided packing in the packing box. By connecting a grease 
gun to this fitting we can apply by means of our air compressor 
about 3,500 pounds pressure and this forces the grease in and 
around the stem and packing and does a very satisfactory job 
of lubricating 

It does such a good job on these gate valves that it is a 
monotonous one man job of opening and closing the valve when 
testing; in fact, a boy 10 years old can operate the valve. 

Large gate valves should have an ample size manhole con- 
structed around them so that a man can get down to the gate 
and repack it. Smaller gates can be handled more economically by 
using a 554 or 7-inch valve box over the gate with the cover 
flush with the road 

The gears of a geared gate should be enclosed in a housing 
with the gears running in oil. If the gears are not housed then 
they will collect rust and dirt in between the gears or teeth, 


Danvers’ Method of Marking Street Gate 
Locations. 

Yellow figures stenciled on black field on 
nearest pole, 


making them fit tight and bind, causing the gate to operate hard. 
Dirt falling down into the hole when the cover is picked up 
causes some of this trouble. 

We have eleven 20-inch open geared gates and we wish we 
had purchased the oil enclosed style. That surely was an error 
on our part, but our experience with them has taught us to 
advise others to buy the oil enclosed style. 

We have constructed a shield that fits over the gears and the 
operating nut and fastens to the bolts holding the stuffing box 
to the bonnet of the gate. This has proved very satisfactory 
and the dirt does not get into the gears. This gives us the 
opportunity to keep them well greased 


Improper Valve Box Setting 


Many gate valve catalogues show what, in my opinion and 
experience, is an improper method of setting the box over the 


gate. Pick up any catalogue and turn to the gate box section 
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showing the 5'4 or 7-inch box You will notice that the base 
or pot sets down over the top of the gate so that the base of 
the box is even with the flange in the center of the gate. Then 
the upper section, or middle section, is set onto the base, leaving 
the operating nut up in this sectior 
My contention of it being an mmproper setting and causing 
maintenance troubles is that if rocks do get into the boxes (and 
he kids sure do put them in sometimes), that the rock cannot 
go down past the operating nut It gets wedged in so hard 
metimes that it is impossible to get the key onto the operating 
it, apd if you do, you cannot turn it. If the box is pushed 
to of ide slightly, the box then comes up agaist the operating 
nut prevents putting the gate key onto the operating nut 
If. on the other hand, the base or pot is set so that the base is 
p at the level of the stuffing box plate, rocks then can roll to 
ne side into the base, and if the box is tipped there is a greater 
bility of getting the gate key onto the operating nut 

my opinion, box setting is a very important part of your 
maintenance wor 


gate 


Location Records 


Location plans of gate valves should be carefully prepared and 
ould be taken from permanent benches, such as 
to other gate valves, hydrants, catch basin grates, manhole covers, 

rhs, etc, and not from telephone poles, trees, walls, fences, etc 
ts should be on cards and on sheets in 
reference. Each should have a number 


painted on the underneath side of the valve 


measurements § 


I ese measiiremer 

hound books for quick 

und these can be 
x ver f desired 

buildings, poles, etc. are 

quick locating Numbers can be nailed onto poles 
that will stay on as long as the pole or building 


We paint a black square on the reference 


tenciiiing Of measurements onto 


eiptul for 


r buildings 
nains im place 


object and nail on the metal numbers that have been sprayed 
with an orange colored paint. The contrast makes it conspicuous 
from any other type of marking. 


Removing Recalcitrant Box Covers 


Sometimes the gate box cover gets sealed in with tar, or in 
the winter is frozen in. This can be very casily overcome by 
pouring a little gasoline on it and setting it on fire. Ina few 
moments the cover can easily removed 

Quite often it is found difficult to close the gate tightly. This 
is generally caused by tuberculation in the valve guides and 
seat. By opening and closing several times this incrustation 
breaks off and the velocity of the water between the gate and 
the seat of the valve will most always flush out, allowing the 
gates to eventually properly seat and closing off entirely the 
flow of water 

Gate valve work is not expensive. It is a tedious job but can 
be made very interesting by the various things that have to be 
done, such as checking measurements, marking poles or build- 
ngs, opening and closing, repacking, and the resetting of the 
gate box at higher elevation 

If a few of these suggestions are followed, most of your 
gate valve worries will be a thing of the past 

Good plans and measurements 

Stencilled or metallic reference numbers on poles, buildings, 
etc 

Gate box covers flush with the surface of the ground 

The base of the box well above the center flange of the valve 

Opening and closing each valve on a yearly schedule. 

last, and the most important, proper packing and lubrication 

And a good motto is: 

More turning of gate stems and less of swivel chair stems.” 

Know your gate valves!” 
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COMPRESSED AIR FLUSHING OF SMALL MAINS 


By R. F. BROWN 


Plant Manager, California Water Service Co., 


MAY water systems in the older California towns, like 
opsy, just grew without any suggestion of planning for 
Stockton was no exception. As a consequence we 


the future. 
2-inch lines in the thinly 


found ourselves with a great many 
populated areas. 


We have for many years followed the practice of flushing 
small mains and all dead ends regularly by opening fire hydrants 
and flusher valves and simply allowing the water to flow from 
the main under normal pressure of 45 pounds until the main is 
apparently clear. Under this program all dead ends and all 
small mains are given ordinary flushing, approximately at inter- 
vals of every two months 

This method, however, does nothing but freshen the water in 
the dead ends and small mains. In order to effect a more lasting 
cure for taste and odor complaints, we decided to try boosting 
the pressure in the main with air to attempt to break loose more 
of the troublesome algae and other deposited material that at- 
taches to the pipe wall. All of our dead ends, regardless of size, 
and at least every other block of our 2-inch lines have what we 
call flusher-risers installed for the convenience of our periodical 
flushing program—see sketch 


Stockton, California 
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, Calf 


Stockton 


= 


Calitornia Water Service Co 


Riser ConNecnon To 2° Main For FiusHine 


pose and it is economical, because the equipment required is only 
a portable air compressor and an air storage tank to provide a 
volume of air under pressure. No expensive cutting of mains or 


A Self-Told Story 


First 90 Lb. Air Shot. 
(Note Extension Attached 
to Flushing-Riser) 


Air Lines Connected (This 
Time Through House Serv 
ice at Curb Line) 


Air Flushing Operations 


Compressed air is put into the line through a service connection 
midway between two flusher-risers after we have first closed the 
shut-off valves on the intervening services. The valve on the 
flusher-riser is then opened. All water in the line is forced out 
through the riser, by air under 90 pounds pressure. As soon as 
the air has expelled all the water from the line it is shut off and 
water under our ordi pressure is run through the line to 
sweep out, through reo -riser, all particles of scal e, sand 
or foreign matter that have been loosened by the air “shooting.” 
We proceed in this manner alternately turning into the line air 
under 90 pounds pressure and water at 45 pounds until the flush- 
ing water leaving the risers no longer carries with it any scale 
or other foreign matter. 


This system is apparently successful in accomplishing our pur- 


Clear Water (Shooting and 
Flush Repeated As Indi- 
cated) 


First 45 Lb. Water Flush. 
(No Argument About Need 
to Eye or Nose) 


pavement is required and most jobs can be handled with a three- 
man crew. 

When we first started this system we cleaned 40,000 feet ot 
line, mostly 2-inch, over a period of two months. The cost was 
from 60 to 90 cts. per hundred feet, depending upon the number 
of services which had to be shut off and turned on again. 

The success of this method of flushing is measured by the 
almost complete absence of the usual recurring taste and odor 
complaints from consumers served by mains thus treated. It is 
problematical how soon we will have to repeat this treatment, 
because from no consumer on the first line so treated has there 
yet developed a recurrence of complaints. 

A secondary result, not anticipated, is the increase in carrying 
capacity of the 2-inch lines brought about by the loosening and 
blowing out of a great deal of scale. Thus has resulted a reduc- 
tion in complaints of poor pressure as well as the taste and odor 
complaints 
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QUICK FREEZING OF SMALL PIPES FOR REPAIRS 
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By JOHN L. FORD*® 


frrangement for Freesing 
Vertical Pipe 
liquid tight joint around pipe 
chewing gum r war mito 
nd tt lamp.) 


f 7 J make 
press clay, 


wner between pipe 


makes such good contact with the pipe 
water inside is quickly frozen 
lcohol, anti-freeze or even rubbing 
ohol can be used. Gasoline or naphtha 
e also satisfactory though these may be 
hard on the rubber. However, old tire 
tubes can be had for the asking at most 
service stations so the cost of the rubber 
makes no difference and gasoline may be 
more readily available than alcohol 
When the flow in the pipe can be 
stopped entirely this procedure will freeze 
e water a 44 in. steel pipe solid in from 
two to five minutes. With a flow of 1/30 
gpm. (about one-fourth pint per minute) 
the flow will stop in about the same time. 
This flow is more than a drip, coming 
it of a smooth ended small faucet or 
mall pipe as a steady stream about 1/16 
n. in diameter and breaking into drops 
me three inches below. The experiments 
n which these results were observed were 
made with water of about 65° F.; colder 
water would freeze a little faster. It takes 
ral as long to freeze a service 


that the 


when no liquid is added 
bec id 


ut one fourth pint of alcohol 
the “snow” and stir to mix 


makes better contact with the pipe and 
conducts the heat away faster 

In actual work in the trench there may 
be a small drip from the valve which can 
be watched to see when the flow stops to 
indicate that the pipe is frozen 

When there is no leak or drip to watch, 
the best procedure is to leave the valve 
closed for five minutes after the dry ice 
and liquid are poured around the pipe 
and then open the valve cautiously, keep- 
ing in mind that there will be a small 
amount of water under pressure between 
the ice plug and the valve which may 
deceive the operator into thinking the ice 
plug is not yet solid. If the flow continues, 
close the valve again before the water 
thaws much of the ice that has formed, 
and let the freezing action continue a few 
minutes longer and again try for flow. 

After the pipe is frozen solid it will 
remain so as long as there is any dry ice 
left in the envelope and more can be 
added if desired. After the necessary 
piping changes have been made the rubber 
is removed and warm water can be poured 
on the pipe to thaw it, or a torch can be 
used. The rubber can be re-used many 
times and the expense of this method is 
only 15 cents for material. The time re- 
quired is only a few minutes in most 
cases. There is no damage to any kind of 
pipe by this process, but of course dry ice 
should never be handled with the naked 
hand. 

If the flow cannot be reduced to about 
half a pint per minute the pipe cannot be 
frozen as mentioned above because the 
warm water passing through keeps a 
small opening melted through the ice. A 
longer pocket providing more contact 
would doubtless freeze a greater flow but 
it is obviously impossible to stop large 
flows unless means are available to reduce 
the leak to a rate that will freeze within a 
reasonable time. 


A Warning 

A word of warning should be added 
about the use of dry ice. The carbon 
dioxide given off is not poisonous but it 
can cause suffocation and even death. The 
small amount used in pipe freezing and 
the natural ventilation available makes the 
danger in this work almost negligible 
There is little fire hazard with alcohol 
or gasoline during the freezing because 
the concentration of carbon dioxide and 
1¢ low temperature of the liquid prevent 
ignition 


(3) After 3 to 5 minutes the water in pipe 
is frozen solid; the repair can be made. 
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CHLOR-O-MITE 


‘es to 1 GPH 0 to 50 psig 


HEAVY DUTY MIDGET CHLOR-O-FEEDER 
0 to 7 GPH 0 to 85 psig 
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%Proportioneers, Inc.% offers “packaged” units for 
water and sewage treatment. These packages may in- 
clude all accesories comprising tanks, piping, fittings, 
control devices, and any other item to complete the in- 
stallation. The furnishing of all integrated components 
assures you a properly engineered job and relieves you 
of responsibility for accessory purchases. Furthermore, 
%Proportioneers% packages are standardized and en- 
gineered for easy installation and maintenance, and for 
low first cost. Replacement parts are immediately avail- 
able from local stock. 


%Proportioneers, Inc.% 
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HEAVY DUTY 
CHEM-O-FEEDER 


Simplex, Duplex, Triplex Models 
0 to 100 psig 


0 to 30 GPH 








AUTOMATIC, PROPORTIONAL CHEM-O-FEEDER 
0 to 5 GPH 4 to 100 psig. 
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PUR-O-CEL DIATOMITE FILTERS 
30 different models Complete “packaged” systems 


% Proportioneers% Equipment is used in water hypo- 
chlorination, fluoridation, general chemical feeding, sew- 
age and industrial wastes treatment, chlorine dioxide 
treatment, and municipal water filtration. 

%Proportioneers% Equipment is widely accredited 
because it does its job efficiently, accurately, easily . . . 
because %Proportioneers% units are “packaged” units 
— easy to install, easy to operate, low in first cost, low 
in upkeep cost. 

May we help you with your chemical feeding problems? 
Write for data and eas 


Yo 376 Harris Ave., Providence 1, R. |. 


7 PROPORTIONEERS, 1.7% (FP) 


Representatives in principal cities of United States, Canada, Mexico, and foreign countries i ee 
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Volumetric and Gravimetric Feeders for Dry Materials 
and the Feeding of Liquids by Gravity. 


FOR FEEDING DRY MATERIALS FOR FEEDING DRY MATERIALS 
BY VOLUME BY WEIGHT 


Universal Feeders, 
Disc Feeders, 
Rotolock Feeders, 
Volumetric 

Fluoridizers. Belt Gravimetric Feeders, 
Loss-in-weight Gravimetric Feeders, 
Gravimetric Fluoridizers. 


FOR FEEDING LIQUIDS BY GRAVITY FOR SLAKING LIME 
=r 
J 


LOSS-IN- WEIGHT 


GRAVIMETRIC 
FEeoER 


LIME SLAKER 


Loss-in-weight 
Precision Solution Feeders, Gravimetric Feeder 
Rotodip Solution Feeders. and Continuous Lime Slaker. 


—. 





For complete information ond Bulletins describing Omega Water Works Equipment, address Omega 
Machine Company (Division of Builders Iron Foundry), 376 Harris Ave., Providence 1, Rhode Island. 


evestay a cee ae 
THE LAST WORD IN FEEDERS — 
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CORROSION CONTROL IN POTABLE WATER SYSTEMS 


By ROLF ELIASSEN 


KS i °F ? F re ut h I xy added to the water. 
TATERWORKS engineers are ced l times the rat out heat be:ug adde wal 
astal ; regen! ite, ania : F. J eaeration could be accomplished 
with an extensive program « om ’ ' F a hd : age hae hep 
mitrol m an effort to conserve it open t y ‘ hou | | 
seen ben - ' t r n scaj he atn ment plant { would protect distribution 
huge investment in ferrous metals encou XiK G3 : 
tered in wate listribution ystern ! ] ‘ s ire nge main 5 as the pipes and equipment 
the services of consumer he great ’ f ivity umes differ f » using agencies. This method of 
ve services consumers. I ‘ 
titre f water used the t t ien r ceacration when pra ticed by the individual 
ts 5 1 ai u uy, ‘ , : : : i 
jemand for a low 1 t , ‘ ystem » the d er, might involve repumping of the 
Geman OT a i0V cx : Vv bia’ " 
led a whe ' ” ‘ f i t emf tur water. Economic studies would be neces- 
led to the s f an i ve ’ 
economical f ro . rr m increases to 4 ary to determine the applicability of these 
R t n ti i rr ! ’ , » f hi i methods of oxygen removal 
esca in ' c ‘ . 
metals has sclosed mat of the t mtu at t ‘ Oxygen may also be removed by a 
factors which go 1 the ct hemica practically zero. Most . P domest process known as deactivation’. The water 
phenomena ) t oughout this cou is passed over beds of scrap iron or steel 
henomena t th 
have led t i ’ ls of control try are of the closed type, with little oppor- wduce oxidation of the iron and con- 
: ‘ for the release of dis 


tem? in use throu 
many © J ved gas current deoxygenation of the water. Other 
process w where cost of preventior } systems are uncor ' ou ; reducing agents such as sodium sulphite 
and lity are no t : t tent that temperatures rise almost can be used for deactivation. Further treat- 


These methods include the u t t f boiling. The’ need additior ment is frequently required to removeg 


resistant metals anc i nvolving t i n the control of corr '" 


idal material, thus in-% 


7 Lel neing het. n 
elements of copper hromiur g temperatures ranging et wer volving tional « pen hich must ; 
rent per, xpense Ww n be 


c, at thers. Extensive use alse I { 200° F. is a vital one larged orrosion control, 

made he lining of metal 
} j 

giass, cement, enamel, plast f > Dissolved Oxygen Removal Protective Coatings 
other organic materials. Th dats “ ! f the most effectiv 
whey a 1s to remo . economical ion of the corrosion prob- 
practical metho em will be found in the provision of pro- 
lving deaeratior mn encthers ate an the meteitic surtaces tn 
One meti : 


contact with the water. Some of the in- 
expensive coatings have been known to 
deteriorate with use and cannot be renewed. 
When this takes place the surface of the 
sed to the corrosive action of 
water. Zinc coating of pipes, as in the 
galvanizing process, is typical of the coat- 
ings in this category. Other coatings, while 
they may last indefinitely, may be too ex- 
pensive for adoption by the water works 
profession. The ideal coati should be 
economical and either durable or easily 
replaceable 

Many attempts have been made to form 
calcium carbonate coating on metallic 
es. This is most frequently accom- 
raising the pH with soda ash or 
ust he emphasized that increase 
will 1 ure protection 
in the ges of pH met 

water supp 

wn that pH has little 


n between the values 


pomt just 
Effect of Temperature 


gases t 
erature play ta le in . t nperature the solu 


of ferrous 


the great 


his range the concentration of 
oxygen in the water is the prin- 
} ctor influencing corrosion 
Raising the pH may induce the forma- 
tien of a calcium carbonate scale provided 
sufficient calcium and carbonate ions 
present to form a precipitate. The 
tion index of Langelier® and the 
lex of Rv mar® are useful in determir 
the necessary dosages of chemicals to per- 
the preci tation of calcium carbonate. 
mere existence. however. of conditions 
would permit scale formation does 
rily signify that a. protective 
he formed on the nine. The 
¢t take into account the rate of 
Ryznar® state that the 
indicate how much cal- 
will deposit: whether a 
ratios Ge wecmet 
great enough to produce a 
whether it is ereat enourh 
Elen” 
ha } forma 
surfa od of 
corrosion i « preater 


formation « e coating 
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Some of the greatest possibilities for the J 
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np been 











alcium 


of precipitated 
case iittie protection w 
gers are au er 


water eater 


temperature « 

extensive 

Army 

have na Tous 
t permutte 


nature 


rrosion 
place under the Thus, the 
this approac! ‘ rrosion cont 
to question, larly im 
sy stems ater systems 


nd 


than 
ted by many 
the goal of finding a 
added to the water 
form a protective 
‘ r all metallic suriaces exposed to 
the water. The most important property 
of the desired chemical is that it shall 
have no effect on the potability of the 
water cither from the physiological or the 
palatibility standpoints. The film or coat 
ing must be formed after the pipe is in 
place.and be maintained by continuous or 
mtermittent treatment of the 


exper t rs wit 
chem: " 


in ite quantities to 


water 


Sedium Silicate Films 


silicate was one of the 


research 


sodium 


chemicais wil disclosed wi sid 


be useful in controlling corrosion in potable 
water systems. Speller and his assoc 

t extensive work on the use of 
this chemical. Ther experiments showed 
that 40 ppm SiO. would r 
rosion by 85 per cent in a period of fiteen 
days with Pittsburgh water at 110° F 
Many others have obtained similar results 
Stericker™ attributes the success of silicates 
to the formation of a film on the surface of 
the metal by interaction with the ferrous 
hydroxide formed as the ferrous ion leaves 
Formation of the film is usually 


requiring about a month 


ates 


reduce 


the metal 
a siow pr 
in many waters 


cess 


It should be understood that control does 
not imply complete protection. Usually it 
involves a high percentage of decrease in 
the rate of corrosion and tuberculation 
Vail’ explains that the film is a slightly 
permeable gel and the transfer of oxygen 
from water to metal does not entirely cease 
with the formation of the film. The coat 
ings, however usually evenly die- 

it enough to ie 


are 


tributed. dense and adherent 
tam the ferr ‘ le concentrat 
the metall s ciently 
nterfere with t 
the water to t! 


an 
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Sealing—Too Much Coating 


Protective Coating Stops Corrosive Action 


a film starts forming in the remote parts ot 
the distribution system, the dosage may be 
reduced gradually to the point where a 
residual of at least 1.0 ppm. above the 
natural silica content of the water can be 
detected in the far end of the distribution 
system. The mere presence of residual 
silicate is not enough to assure the forma- 
tion of a coating, but the residual is neces- 
sary for the coating to be developed and 
retained 

Turbulent flow characteristics should 
prevail in the pipes in order to assure 
silicates being in contact with the pipe sur- 
faces. Field observation of the metallic 
surfaces is essential to determine the degree 
of protection obtained. When the coating 
has formed, the final rate of feed may be 
reduced to a value as low as 4 to 8 ppm., 
or sufficient to maintain the coating at all 
times. Where wa heated to high tem- 
peratures, a greater d may be re- 
quired 


sage 


Polyphosphates as Inhibitors 
been 
hibitors during 
com- 
denydrated 
ium hexameta- 
xd sodium septa- 
NasP:Ow. The formala for the 
be written as NaO: 
~¢ that it is slightly more 
metaphosphate, but of 
n. Hatch and Rice” 
is achieved through 
n the metallic sur- 
the metaphosph 
} { the f Im dex s 
often taking a 
mote parts of the 
n shown by Rice” 
d will be propor. 
1 quantity of meta 


nm area of I 


have 


most 


l may also 


(NaPO,), showir 


atter 


ne than 


ate 


metallic 


surface each day rather than the concentra- 
tion of the chemical in the water. For this 
reason turbulent flow in the pipe is produc- 
tive of best results. 

Once the film is formed, reversion of the 
metaphosphate to orthophosphate takes 
place gradually. The latter is not effective 
in corrosion control. Sufficient metaphos- 
phate must be present in the water to 
replace the orthophosphate which leaves 
the metal. The same holds true for the 
septaphosphates. Control of pH has not 
been found necessary as the chemicals have 
proven effective within the range of pH 
found in most natural waters, from pH 5.2 
to 10.6. 

As with silicates, the control is not 
usually perfect to the point of complete 
protection from corrosion, but the redu 
tion in the rate of- corrosion may be ex 
tremely high with many waters. This is 
verified by the report of the AWWA Com- 
mittee on Water Conditioning Methods to 
Inhibit .Corrosion™, After their exhaus- 
tive survey of this subject. their conclusions 
were, “In ferrous metal piping systems 
the use of metaphosphates will nearly 
always eliminate, or at least minimize, the 
outward manifestations of corsosion, par- 
ticularly red water and tuberculation.” It 
should be emphasized that the absence of 
red water alone is not the criterion of cor- 
rosion control. Chemists have shown™ that 
the polyphosphates will combine with the 
iron in the water to form soluble complex 
phosphate ions and thus mask the evidence 
of corrosion as far as the appearance of 
the water is concerned. To be considered 
successful the chemical must form a protec 
h will minimize the loss of 
contact with 


coating wht 
from the surface in 


tive 
metal 
the water 
The author and his have 

1 the polyphosphates for corrosion 
many locations on the Atlantic 

asts where corrosive waters 
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TEST LOOP SHOWING 


ARRANGEMENT OF SEVEN 


are prevalent. With steel piping it has been 
found desirable to start the feeding at a 
rate of from 6 to 12 ppm. of the. polyphos- 
phate. The higher value is necessary where 
water is heated to 185° F., which is the 
required temperature for disinfection of 
tableware. Tests by Morgen and Swoope™ 
show that between pl! 7 and 9 2 good 
percentage of the polyphosphates may re- 
vert to orthophosphate; in 24 hours 

As the film develops the dosage may be 
cut back to the point where sufficient poly- 
phosphate is present in the water to give 
a residual of at least 0.5 ppm. of the 
meta- or septaphosphate at the far ends 
of the distribution system. In some in- 
stances the final dosage to secure effective 
control of corrosion may be as low as 2 
ppm. in lines carrying cold water. More 
generally a dosage between 2 and 6 ppm 
is required. Where maximum protection 
is necessary at 185° F. the ultimate feed 
may be even higher. Determination of 
minimum dosage depends upon residual 
metaphosphate present and observation of 
actual results on the metals in contact with 
the water 


Combination Treatments 


Polyphosphates and silicates have been 
added together in some cases of corrosion 
control where feeding each chemical sep- 
arately did not give the protection desired 
This combination is particularly desirable 
where the water has a scaling tendency 
which will lead to clogging of pipes when 
silicate is used alone. Dosages would be 
somewhat less than for each chemical alone 
and can best be determined by experiment 
The author has obtained good results using 
2 to 4 ppm. phosphate and 8 to 12 ppm 
silicate on corrosive waters 

Tetrasodium 
used successfully in the mi 
rosion with d ges (anhydr 
ilar to those emploved 
phates * have reported on the 
use of a mixture of hosphate and an 
organic material derived from the fermenta- 
tion of certain Sufnerent ex- 
perimental data and reports of field experi 
ence are not available on the use of either 
pyrophosphates or organic compounds to 


been 
» of cor- 


pyrophosphate 


us basis) sim 
with metaphos 
Some author 
pyroy 


nlant iu 


12-INCH TEST PIPES 


nditions under which these 
used in the control of 


determine the c 
chemicals can be 
corrosion 


Proportional Feeding and 
Test Loops 

Proportional feeding of the inhibiting 
chemicals plays an important part in the 
corrosion control. Hypochlor- 
inators of various types have given excel- 
lent results in feeding solutions of phos- 
phates and silicates. These feeders may be 
either the simple hydraulic displacement 
type for low flows or the plunger and 
diaphragm types for higher flows. Fre- 
quent cleaning and flushing is desirable in 
order to prevent clogging of the apparatus 


success ol 


Chemical Dosage for Corrosion Control 





Basis of 
Analysis 


Chemical 
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tion of minimum dosage can only be made 
by frequent observation and analysis of 
these test pieces. At the present time there 
is no other economical method as effective 
as this easily comprehended scheme in 
guiding the water works operator in the 
selection of the treatment or the amount 
and type of chemical to be used for the 
control of corrosion at any point in the 
water system. 


Summary 


On the basis of with many 
corrosive waters, the author believes that 
the accompanying table summarizes the 
average trend of chemical feeds which 
have given good results. Specific cases may 
vary appreciably from these average values. 
Actual control of chemical feed for any 
particular system must be based upon 
chemical tests of the water to determine 
the residual concentrations of the effectual 
chemicals at the ends of the distribution 
system. These residuals must be correlated 
with observations of results on the pipes 
themselves as evidenced by the examination 
of test pipes located at critical points in the 
system 

Remarkable strides have been made in 
this relatively mew approach to the cor- 
rosion control problem. Extensive research 
and correlation of experimental data and 
field observation still remain to be accom- 
plished before a satisfactory solution can 
be found for the protection of metallic sur- 
faces in contact with water of ‘any 
specific chemical makeup. Sanitary en- 
gineers should follow closely the develop- 
ment of new compounds for the possi- 
bility of application toward the solution of 
this problem. Analysis of the many if- 
ferent and unusual properties of the newly 
discovered silica-organic compounds, the 
silicones, may lead to one or more com- 
pounds which will give more positive con- 
trol than presently obtainable with phos- 
phates or silicates. The goal for which the 
waterworks profession is striving is the 
exact answer to the question of how much 
of what chemicals must be added to any 


experience 





Dosage 
Initial Final 
ppm. ppm. 


Minimum Treated Water 
Residual H 
Min 








Sodium silicate ....... 
Sodium hexametaphosphate 
Sodium septaphosphate . 
Tetrasodium pyrophosphate 


SiO» 


ppm 
2% 8.0 


0 
5 
5 
5 





Many other types of feeders can also be 
utilized, but solutien feed at a rate propor- 
tional to the flow is recommended for most 
consistent results 

Test provide the most accurate 
means of checking on the sufficiency of 
protection obtained in hot and cold water 
services. It is essential that test pipes of 
typical metals used by water consumers be 
installed at critical points served by the 
water utility, particularly at the ends of 
the system remote from the point or points 
of chemical feed. 


loops 


The accompanying diagram shows a 
simple layout which permits the pipes to 
be subjected to the actual conditions of 
temperature and flow charactcris er 
countered near the critical point : 
protection is desired. The test pipe 
taken time without 
ing with the water. A 
test pieces as desired can be installed in a 
loop of this type. The important factor is 
the periodic observation of the « 
developed and the degree to which pitting 
and tuberculation are arrested. Determina 


down at any ! 
many 


supply f 


ating 


specific water to assure control of corrosion 
in a particular water system 
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CALGON TREATMENT* 


ied in Water Quality Control for the 
Solution of Four Problems 


By OWEN RICE 


Stabilization of Water After Lime 
or Lime-Soda Treatment 


ater he 
pletely prevent 
ened water’ It 


mn the crystal 


he filters 

m incrustati 
tained by the 
s desired, the 


Stabil rat n 


water systems 


Precipitation of CaCO, from Hard, 
High Bicarbonate Waters 


waters which are 
ty. Where ordi- 
ature would cause 
vented by the pres 


n preventing 

p to 1400 ppn 
ratures up to the 
tion of 3 ppm. is 
r even 1 ppm. has 
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Preventing Dissolved Iron Precipitation 
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algon before the iron has had any chance to come inte 
ntact with the air. Therefore, in the case of well water sup- 
plies it is always best to add the Calgon at the suction side of 
p imp. 
The addition of Calgon in a ratio of 2 ppm. of Calgon for 
ppm. of dissolved iron is sufficient to hold the iron in solu- 
even when the water is later aerated or chlorinated.’ 


? 


Corrosion Control with Metaphosphate 


Metallic iron when exposed to water dissolves to a consider- 
able extent. Any method of corrosion control depends, therefore, 
he formation of an insoluble coating on the surface of the 
metal 
As mentioned above, Calgon has the ability to coat out on 
metal or metal oxide surfaces. As the metaphosphate is adsorbed 
n the iron surfaces of the mains in a distribution system, it 
rms an iron phosphate film which effectively seals the metal 
from the water. This film is formed at all pH values above 5.0 
that when using Calgon it is not necessary to add any addi- 
al chemicals to change the pH. Also since the film is formed 
udsorption and not precipitation, the coating is formed 
ighout the entire system and not just near the plant 
¢ addition of Calgon in decreasing rrosion is in no way 
oO react vith the water. The water simply acts as a car- 
mn in contact with the metal or oxide sur- 
is adsorbed. Since it is the adsorption of 
on the surface of the metal which prevents 
ity of supplying sufficient Calgon to meet 
the system is obvious This can be done 
relatively high concentration of Calgon in a 
of water or lower concentrations in larger quan- 
water. This latter condition is the one which exists in 
the smallest municipal water systems 
where corrosion is severe, it has been found that 
feeds of Calgon—5 to 10 ppm.—are very helpful in 
promptly forming the protective coating in the system 
equilibrium has been reached and the protective coating 
been formed, the Calgon can usually be reduced to very small 
ints, 1 to 2 ppm., and still be sufficient to maintain the pro- 
ctive coating initially formed.‘ 


Summary 
Lag is easily dissolved and fed 
e. It is inexpensive because of the 
1 is easy to control. It has proven entirely successful when 
the above mentioned applications. Excellent re- 
Its hate been obtained in preventing the after-precipitation of 
‘ » from lime or lime-soda softened Hot water heat- 
ers are being kept free from scale when high bicarbonate 
waters are used. Dissolved iron has been kept in solution, and 
l sphate formed 


t film of metaph« surfaces in the 
has successfully prevented « sion and all at concen 
ppm 


by any liquid feeding de- 
small quantities required 


each of 


ft only a few 
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93 WORTH STREET, NEW YORK 13, N. Y. 


ACE 


Ace Rubber Protected Equi; 


Representative: 203 S. LaSalle St.. Chicago 4, Ill.; Akron 9, Ohio 


for Water Purification and 


Sewage Disposal Plants 


ACE HARD RUBBER AND ACE 
RUBBER LINED EQUIPMENT 


Handles all phases of storage, pumping and piping problems in 
connection with ferric chloride and chlorine water treatment 
and sewage disposal. Ace hard rubber is chemically inert and 
resistant to the action of most acids and corrosive solutions. It 
prevents corrosion and rust contamination in many types of 
equipment. Ace rubber linings are tough, strongly bonded 
pecially reinforced where necessary, and high voltage tested to 


insure perfection. 


CHEMICAL MIXING AND 
STORAGE TANKS 


All sizes and shapes of tanks, thoroughly protected by Ace 
hard rubber linings so that 
no metal parts come in con- 
tact with corrosive solu- 
tions. Complete tanks avail- 
able, or Ace protective 
linings applied to tanks 
furnished by the customer. 
Also rubber covered and 
rubber lined filters and 
other special equipment 


ACE RUBBER-PROTECTED PUMPS 


Made in several sizes and types, with some parts made of solid 
Ace hard rubber, and 
other parts lined with 
Ace rubber for adequate 
corrosion resistance. Ace 
Type W.A.M. centrifu- 
gal pump illustrated, 
for medium capacities 
up to 90 g.p.m. at 12 ft. 
head. Excellent for 
pumping all water-treat- 
ing chemicals. Ace 
pumps with capacities 
up to 300 g.p.m. at 40 
ft. head also available. 


in this sewage installation, Ace hard rubber lined pipe, valves, fittings: 
Ace solid rubber pipe fittings, and en Ace rubber-lined tank were 
used for maximum corrosion resistance. 


ACE RUBBER-LINED PIPE & FITTINGS 
Combines strength of steel 
and acid resistance of Ace 
rubber linings. Fully pro- 
tected through pipe and 
over flange faces. Hard 
or soft rubber linings as 
required. All flanged, in 
sizes from 1% in. up 


ACE HARD RUBBER PIPE & FITTINGS 


Solid hard rubber pipe available in sizes from 4%" to 8” inclu- 
sive. Ace solid hard rubber flanged and threaded pipe fittings 
available in all sizes and types for permanent chemical-handling 
lines 


Chemically resistant, 
Bulletin 


strong plastic available 
from Ace in pipe sizes 
irom %” to 2” with 
standard Ace Saran fit- 
ACE RUBBER LINED VALVES 
GATE VALVES, hard rubber lined avail- 
able in sizes 2” to 12” inclusive except 
2%” size. 
DARUNG GATE VALVES, hard rubber 


tings from %” to 2”. 

Easily butt-welded with 
lined, with special metal trim for the re- 
quired service. In sizes 2” to 20” inclusive. 


heat. %" to 1%" Ace 
Saran Diaphragm 

DARLING CHECK VALVES, non - slam, for 

4 


Valves. Special molded 
vertical or horizontal operation. Sizes 2 


ACE SARAN PIPE, FITTINGS AND 
parts available 
to 12” with internal special chemical-re- 


MOLDED PARTS 
Write for Ace Saran 
sisting metal parts 


VALVES, rubber lined, 
sizes from 1” to 6” 
inclusive. ( Hills-Mc- 
Canna Co., Saunder 
Patent.) 


t ' 


56 PAGE CATALOG =» 


Covering all types of Ace Rubber 
Protected uipment, available upon re- 
quest. You'll want this reference when 
specifying maximum corrosion resistance 
and longer equipment life with Ace pro 
tection. Write also for the Ace Saran 
pipe and fittings bulletin. k ™ sas 


yor see 
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THE ANTHRACITE EQUIPMENT CORP. 


Anthracite Institute Building 
WILKES-BARRE, PENNA. 


ANTHRAFILT — an Improved Filter Medium 


‘Trede Mart Reg U. 6 Pot. Of 


Address sales and technical inquiries to 
Palmer Filter Equipment Company, 822 E. 8th St., Erie, Penna. 


Anthrafilt and Its Application 


Anthrafilt is made from a selected Pennsylvania anthracite 
which has been cleaned so as to have a minimum ash. This 
cleaned anthracite is then screened and classified hydrauli 
cally to yield sizes suitable for filter purposes 


Anthrafilt is used as a mechanical aggregate in place of 
sand and gravel in all kinds of filters, ie 


Slow filters 
Pressure filters 

Oil removal filters 
Alkali filters 

Acid filters 

Sewage sludge-beds 
Household filters 


Rapid gravity filters 
Swimming pool filters 

Hot process softening filters 
Cold process softening filters 
Mechanical sewage filters 
Revolving screen filters 
Portable filters 


The entire filter Anthrafilt of 
various sizes or only the top layer may be of Anthrafilt over 


bed may be made up of 


the usual bed of gravel 


Advantages of Anthrafilt 


Rates up to 200 mgad are obtainable 
The ac 


High Filtration Rate: 
with Anthrafilt without sacrifice of effluent quality 
cepted average rate with sand is 125 mgad 


Long Filter Runs: The larger rafilt 
allow less clogging with algae or other fibrous substances 
The angular grain surfaces provide greater entrapping areas 
for the removal of turbidity and bacteria. The differences 
mn shape and gravity of the grains, by decreasing 
classification after back washing, allow the whole depth of 
the filter bed to be active in the filter operation 


Lew Wash Water Costs: The long filter runs and conse 
quent less frequent washing and the low degree of packing 
after back washing combine to cut the usual wash water 


irregular Ant grains 


specihe 


requirements at least in half 


No Cementing with Lime, Manganese or Iron: Lime will 
coat on Anthrafilt but this coating readily flakes off without 
any cementing action if filters are properly operated. Man 
ganese and iron salts precipitated on Anthrafilt by the lime 
treatment are easily removed by back washing 


High Degree of Expansion: 50% expansion is obtained with 


half the back wash velocity required for sand 


Coarse Sizes Can Be Used: The irregular shape and natural 
filtration characteristics permit the use of much larger sizes 
with equal results 


Gravel Beds Stay Flat: No ridging or mounding and less 
cracking and pulling away from side walls during operation 


Low First Cost: Lighter weight per unit volume balances 
the cost differential between Anthracite and sand and saves 
on freight and handling charges. 


Filtration Characteristics 


Anthracite granules are irregular shaped and of varying 
densities. Weights run about 53 pounds per cubic foot as 
against 100 pounds for sand. The irregular shapes provide 
DATA 1982 
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greater porosity resulting in more rapid filtration with no 
loss in character of effluent and with considerably less loss 
of head. 


The variable densities of Anthrafilt particles cause less classi- 
fication after back washing and the lighter, irregular shapes 
allow easier expansion and more effective cleaning. 


The greater bulk of Anthrafilt requires less tonnage per 
filter bed. Attrition losses amount to less than 0.25% per year 


Anthrafilt successfully removes lime, iron and manganese 
salts and will not form a permanent coating under proper 
conditions of treatment and filter operation. Lime flakes off 
easily without cementing and the iron and manganese salts 
are readily removed by back washing. Oil is easily removed 
from boiler water after coagulation with ferric sulphate, 
ferrous sulphate or alum. Anthrafilt can also be used for the 
filtration of acetic and sulphuric acids and caustic soda solu- 
Being insoluble in alkaline waters, Anthrafilt produces 
silica-free water in hot process water softening 


trons 











Upwerd impulses of water prod greater agi of 
greims, hence Anthrefilt beds are cleaned more effectively. 





Anthrafilt No. | is usually made in sizes ranging from effec- 
tixe size of 60 m.m. to 80 m.m. the uniformity coefficient is 
less than 1.75 in all sises. We can make smaller sizes or 
larger sizes, but for special cases only. The remaining sizes 
of Anthrafilt are as follows: 


No. 2. Anthrafilt—3/32"x3/ 16" 

No. 3. Anthrafilt—3/16"x5/16” 

No. 4. Anthrafilt—5/16"x9/16" 

No. 5. Anthrafilt—9/16"x13/16" 

No. 6. Anthrafilt—13/16"x1-5/8" 

No. 7. Anthrafilt—1-5/8"x2-7/16" 
The above sizes have 20% tolerance. 


ANTHRAFILT ECONOMY 
When Used in Existing Filtration Plants 


Increased capacity with same plant 

Decreased volume of wash water 

Lower maintenance cost through elimination of ridging 
mounding and air binding. 


When Used in New Filtration Plants 


Lower plant investment 
Lower cost per cubic yard 
Lower wash water costs 
Lower maintenance costs 





MODERN PRACTICES IN MUNICIPAL WATER SOFTENING 


first muni 
States of 
about 40 
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waters are 
plants is gradually 
) many years ago it 
was considered good practice for a city to 
deliver a water of a hardness of up to 10 
grains per gallon, or 171 ppm, as CaCO 
Today municipal water softening plants are 
aiming at much lower figures, down to 3 
to 5 grains per gallon, or 51 to 85 ppm 

W. D. Collins made a study of the mu- 
nicipal supplies in the United States of 
over 600 cities, and 7 le I’ the 
population, in tl and in per cent 
of the total, that was served with water 
of various amounts of hardness in 1932 
Table II* gives the information for 
Canada as studied by Leverin in 1938 

These tables indicate that the trend is 
towards a softer water for municipal ap- 
plication but that there is still 


ypportunity 
nstaliations of softening 


hardness to whl 


shows 


yusands 


same 


water 
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Benefits from Municipal Water 
Softening 


Soap Saving 


W. H. Hudson made an interes 
comparing the cost of 
tergents in communities using 
with their cost in communities 
water. The hard water cities studied were 
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Illinois ypared with a soft 
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Liquid 


taking a bath im 
Perfectly sott a batl 

clear aml the soap employed 
luxuriant lather that floats on top 
Curds also form the well-known bathtub 
hich is hard to clean and disagree 
able in appearance. The curds also deposit 
m hair, skin, etc. That is why so many 
beauty parlors have installed small water 
softeners 

In the laundry, curds form deposits on 

causing them to be yellowish in 

appearance and also rancid in odor. Soft 
water not only improves the appearance of 
the linens but prolongs their life by virtue 
f the fact that less bleaching is required 

Cleaning of dishes and glassware is diff 
cult in hard water, and the contrast in 
appearance when using water is out 
standing 


apparent whet 


water ned water m 


rng Ww 


inens 


soft 


Saving in Plumbing Repairs 


Hard water when used in hot water 
heaters causes a scale to form which plugs 
the coils of heaters and requires expensive 
plumbing repairs. This has been estimated 
by the Michigan State Department of 
Health’ to average about $4 per family 
per year 


Effect of Hard Water in Cooking 


Hard water toughens vegetables. Soft 
water makes for greater tenderness, better 
taste and improved color. It also improves 
the flavor of coffee and tea 


Fuel Loss 


Hard water forms scale which wastes 
fuel. It has been estimated that this waste 
averages about $1.50 per person per year 

In the case of industrial plants, the scale 
caused by hard water in not only 
causes fuel wastage but shutdowns of the 
boilers for cleaning and tube losses due to 

irming out of tubes. Consequently, most 
modern industrial boiler plants install 
water softeners to remove the residual 
hardness left in the treated water by mu- 
mcipal water softeners 


boilers 


Methods for Municipal Water 
Softening 
The two methods which have been used 
for municipal water softeners are: (a) 
Cold lime-soda ash process; (b) sodium 
Zeolite process. 


Cold Lime-Sode Process 


This method of reducing hardness was 
one of the first to be developed. It consists 
of adding lime (Clark process) to react 
with bicarbonate hardness, and adding soda 
ash (Porter process) to react with the 
sulfate and chloride hardness. The chemical 
feactions involved are as follows (under- 
lined compounds are precipitated) : 


LIME REACTIONS 

Calcium Removal 
CalHO0s)— + Ca(OH), = lo, + HO 

sium Removal 

s/2 > (OH), a 
Me (OU), + 2200, + 21,0 
Carbon Dioxide Removal 
00, + Calo), 2 aco, + #0 


SODA ASH REACTIONS 


—————— 
Calciam Removal 
Ca iT 

2 


an 
a 
fam Removal 
mig + Hapo, Calon), 


2 Ball 


Ma,80, 


a0, 


Mg(H) + 


TABLE I 


Varying Hardness and Population Served in U. 8. in 1088 





RANGE OF BARDNERS 


POPULATION IN THOUSANDS 


PRe CENT OF TOTaL 





perts per million 
1-60 
61-120 
121-180 
More than 180 


20,372 
18, 536 
10,579 

7,209 














TABLE II 
Varying Hardness and Population Served in Canada in 1088 





PER CENT OF TOTAL 





parts per million 
1-60 
61-120 
121-180 
181+ 


907.9 
1,458.7 
1,057.2 

361.3 











3,785.1 
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m the summer when the settled sludge may 
have fermented 
The development of this type of seactor 
muMeER OF PLANTS provided for sludge contact without allow 
&- CHAS F HOOVER 1950 "Wo ‘ . mig the sludge to settle It thas avowed the 
CHAS P HOOVER, 1955° 54 ise repumping of recirculation of settled sludge 
MN GAKER, JOUR AWWA 26 929 (1934) 150 and abe Cemmnsted capentive sates Cap 
: ing, or collecting devices. Fig. 3 shows a 
AWWA CENSUS, 1930-35) 144 typical sludge-contact reactor. It combines 
4M OLSON CENSUS, APRIL 1956 395 four functions 
WM OLSON CENSUS, APRIL 1956 109 (1) Proper agitation and mixing of 
STATE OF CALIFORNIA REPORT 1924 19 chemicals and water; (2) sludge contact 
HM OLSON CENSUS, APRIL, 1956 266 : with a suspended deep sludge bed (blanket) 
HM OLSON CENSUS, DEC 194) 576 of previously accumulated precipitates ; (3) 
HM OLSON CENSUS, DEC 194: S77 separation of the sludge from the water as 
~-WM OLSON CENSUS, DEC 194) 199 the clear water emerges at the top of the 
“HM OLSON CENSUS, JAN 1945 665 = a Sa mn 2 
“HM OLSON CENSUS, JAN 1945 427 04 ppg siege nage Panay gee oo "blowoff 
MM OLSON CENSUS, JAN 1945 238 ey water discharged to waste 
The design economices in space and in 
chemicals, producing better results in a 
fraction of the time required by the old 
WOTE DATA PRIOR TO 1926 fashioned mixer and settling tank. It is 
ARE WOT SUBDIVIDED used equally well for coagulation of turbid 
and colored waters, for softening of hard 
well waters by lime-soda, or for simultan- 
cously softening and clarifying hard river 
waters. It is also efficient in absorption 
problems such as the removing of silica or 
fluorides by contact with magnesium com- 
1920 1925 1930 pounds in the sludge 
YEAR In the design shown in Fig. 3, the pre- 
cipitates formed by chemical addition are 
not allowed to settle out but are kept sus 
pended by the slowly rotating agitator 
operatine over the entire bottom of the 
Cold Lime-Sode Softeners wmmplished, in less than one hour, results tank. The water and chemicals enter the 
equal or superior to those obtained with = mixing zone near the bottom at the side 
the old-fashioned continuous unit using where mixing is most efficient because of 
four or more hours’ retention. Chemicals the relatively high tip speed of the agitator 
are saved and a more stable water is pro arm. The deflector baffle together with the 
duced. So stable is the treated water that deflecting blades induces the water to flow 
ume have called these sludge-contact re towards the central port, through which 
actors “stabilizers the sludge and water rise into the clarify- 
Refore the sludge-contact softener was ing or sludge separating zone. The water 
leveloped, sludge recirculation was prac then flows radially and outwardly towards 
ticed by which some of the settled sludge the orifices of the peripheral collecting 
was pumped heck to the inlet of the agita trough. The radially outward travel of 
tor or flocculation chamber. But this fre- the water takes place in the unrestricted 
quently resulted im imparting undesirable clarifying zone at gradually decreasing 


tastes and odors to the waters especially velocities until a velocity is reached suff 
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T T T T 
| | ANNUAL SOAP COSTS CriCaGO HTS 


PER CAPITA 
MAROWESS CONSUMPTION PER Carita COST 
Pe POUND 


fsuPcRion = 45 e023 @ i2.80*/.8 Ss78016*/0. 
BLOOMINGTON 70 S213 + 1424+18- 4648-16-18 
CHAMPAIGN 208 39.09 «+ 14.70+ L8.~ 5.93 -16*18.- 6.38 
CHICAGO HTS. SSS 45.78 * 18.90-L8~ 7.28 °16+.8.- 7.32 


. ABOVE DATA BASED UPON REPORT BY 1. @ HUDSON, JOUR. AWWA, 
VOL. 26, PAGE 646 (19393).0ATA RECALCULATED BY H.M. OLSON. 
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1 lme-soda treated water 
2 5 + $s 6 

tities of previously accumulated precipitates AMMUAL SOAP COST PER CAPITA DOLLARS 

stimulated rapidity and completeness of re S0aP COSTS COMPUTED AT 16 CENTS PER LS. 

action. This is the modern unit emploved From H. M. Olson 


cold lyme-soda treatment today. It ax » 2. Sodp Cost Curve Based on Soap Cost at Uniform Basis of 16c Per Lb. 
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BLADES 


ciently low to permit efficient separation of 
the water from the sludge 

Some of the water and sludge recirculate 
by returning through the peripheral port to 
the mixing zone. This recirculation ensures 
omplete utilization of the chemicals. The 
top of the sludge is maintained above the 
nclined baffle separating the two zones 

Sludge-contact reactor units built 
cylindrical in shape for economy of con 
struction and the outer shell can be made 
of steel, wood or concrete 

Some of the sludge is collected in the 
sludge concentrator, where it is thickened 
or concentrated several times as compared 
with the strength of the suspended sludge 
bed (blanket). Automatic desludging de 
vices blow off enough of this concentrated 
sludge to the sewer so that the top of the 
suspended sludge is kept at the optimum 
level for the best chemical results consis- 
tent with the clearest effluent 

The sludge-contact reactor has three out 
standing features 


are 


(1) Positive recirculation of sludge as 
the arrows indicate so that all of the chem- 
ical present is completely utilized and so 
that there are no dead areas in the tank 

(2) A large, slow-moving agitator op- 
erating over the entire bottom of the tank 
This prevents any settling out and deposit 
ing of sludge on the floor of the tank. It 
avoids shutting down the reactor for clean- 
ing such deposits or the use of separate 
sludge scraping devices for this purpose 

(3) Horizontal radial flow, as distin- 
guished from upflow through a sludge 
blanket, permitting the use of smaller di- 
ameter tanks without the danger of sludge 
carry-over, because sludge particles sep- 
arate more easily from a horizontal stream 
than from a vertically upflowing stream. 


Sodium Zeolite Process 


The sodium zeolite process is one of the 
most efficient methods of water softening 
Essentially it comprises a container having 
a bed of the zeolite or sodium cation ex- 
change material, supported on gravel or 
anthrafilt, below which is an efficient col- 
lection or underdrain system. As the water 
passes downward through the sodium zeo- 


Fig. 3. Sludge Contact Reactor 


lite, the calcium and magnesium cations 
in the water are exchanged for the sodium 
of the zeolite. When most of the available 
sodium has been exchanged so that the 
first trace of hardness appears in the 
effluent, the zeolite is backwashed and then 
regenerated or revivified by passing a solu 
tion of common salt through it. Sea water, 
if available, may be employed for regen 
eration. The excess brine is rinsed out and 
the unit is restored to service. A meter is 
provided to guide the operator in regener- 
ating after a definite number of gallons of 
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water has been softened, or to actuate 
automatic regeneration. The chemical re- 
actions involved are as follows (the symbol 


Z represents the zeolite) 
(m0, ) 
ve Ca 
= L + 


“} 
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Fig. 4. Zeolite Softener with Multiport Valve 
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uni? unit for the old-fashioned settling tank wher: 

f ludge settles out, but with the moderr 

contact reactor the bacterial absorp 

‘ he suspende d sludge lessens 
number « retention required 
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CONTROL 
VALVES ? i} (4) The use lir remove bicar 


bonate hardness, as per the chemical re 
actions given above, precipitates this hard 
ness, removing it from the water without 
substituting any other salts in its place 
The alkalinity of the original water is, 
therefore, reduced by the amount of bicar 
mate hardness eliminated. This reduction 
n alkalinity is not accomplished by the 
rocess, because in that 
bonate in the soft 
water is substituted for the calcium and 
magnesium bicarbonates present in the 
aw water. The Ikalinity in the zeolite 
treated water i same as in the raw 
water 
~ $TORAGE If the alkalinity of t water is high, its 
reduction is desirable for many purposes, 
particularly industrial application, such as 


for textile plants and boiler plants, etc 








d Sodium Z r fiant 


le multiport or im Advantages of the Lime-Sode Method 
are provided to co t f Advantages of the Zeolite Process 
The regenerant soluti i , (1) The use of removing bi 

the unit through a perfo : rbonate hardness isually less exper (1) The zeolite process can be carried 
tem to avon! channellin mee vg ha ve than th 18 t regenerate out under pressure by passing the water 
: é ¢ dir lum ze tteners erefore, if 3 from the raw water pump directly through 
water is high icarbonate hard: a pressure zeolite ft r to service. This 
operating cost lin reatment will b avoids repumping. Repumping is usually 


less than for yt necessary with lime-soda plants 
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hecause t ' ttenin k he water is high in non-carbo- 
larificati ’ ( a ate haralness, the cost of the salt to regen 
ation «plant 1 " ! rate t z + is usually less than the 
| re lime-soda process 
in some cases, a combina 
retreatment followed by zeo 
wen used. This was true of the 
latest large municipal water softening plant 
I installed near Los Angeles, California 
water lv ! require chlo (4) The handling of salt, dissolving it 
nation for the steriliza \ na ci in a saturated brine in underground wet 
of lime-soda n ipal water vitener, 1 salt storage basins, is ich less trouble- 
liance is not placed or 5 lizin some than the storage of lime and soda ash 
of the high pH valu be addi and their handling 
tion chlorinators are emj PC ec use | (5) The lime-soda process produces pre- 
the sludge blanket typ e-soda plant cipitates which have to be settled out and 
not only helps sterili virtue of the finally disposed of. If there is a very large 
high pH value, but the sludge has coagu river alongside, the precipitates or sludge 
ation and bacterial absorption effects may be discharged into this river without 
e United difficulty. Usually, however, objections 
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because the sludge settles out to the bottom 
of the river and, later, during a rainy 
season, high velocities in the river stir 
up the settled sludge and carry it down 
tream, where it may cause complaints 
from users of the river. Im many cases 
there is no good sized river to receive 
ludge. The practice then is to collect the 
sludge in lagoons where it is allowed to 
dry out in the sun and it is then hauled 
away. This is a very troublesome opera- 
ion and it is unsightly. Some work has 
cen done in the last few years to dry the 

xdge and calcine it to make lime out of 

again. This involves keeping the mag- 
nesium precipitates separate from the cal- 
precipitates. It also involves a con- 
siderable investment in the lime reclama- 
tion equipment. Furthermore, an excess of 
lime is produced by this reclamation, which 
has to be disposed of by sale to others 

The zeolite proress is free from these 
difficulties because no precipitates are 
formed and the waste liquors, during re- 
generation, contain calcium and magnesium 
chlorides which are very soluble and flow 
readily into the sewer system 

(6) The zeolite softeners are usually 
easier to operate, requiring less skill in 
their handling than lime-soda softeners 

(7) The zeolite process does not add 

y objectionable excess of reagent to the 
water, which may occur with the lime-soda 
softener if there is any negligence in han 
dling of the lime-soda softener. In the case 
of lime-soda, too much lime, or too much 
soda-ash, may render the water too high 
in pH value 

(8) The zeolite treated water 
and does not tend to after-react. The lime 
soda treated effluent is not completely 
stable even after the use of sludge-contact 
reactors and carbonation or other means 


crum 


is stable 


of reducing the pH value, which are fre- 
quently employed after the lime-soda plant 
to increase the stability of the treated 
water. 

(9) The zeolite plant, when operated 
under pressure, handling a well water free 
from dissolved oxygen, can produce a non- 
corrosive effluent because there will be no 
dissolved oxygen in the treated effluent 
This assumes that there will be no ex 
posure of the treated water to the atmos- 
phere 

Where oxygen is picked up, however, or 
where the raw water contains oxygen, the 
zeolite treated water may not be noncorro- 
sive, and alkali such as sodium silicate or 
soda-ash may have to be added to raise 
the pH value so that there will be a ten- 
dency for a slight precipitation to occur in 
the city distribution system. This precipita- 
tion provides a protective film on the inside 
of the pipe to prevent corrosion due to 
dissolved oxygen and carbon dioxide. The 
lime-soda process, as stated previously, 
provides a treated water of high pH value, 
which tends to after-react and form de- 
posits in the distribution system. It is, 
therefore, less likely to cause corrosion 
and, in fact, the excessive pH value pres- 
ent must be reduced to control the amount 
of such after deposits formed 


Future Developments 


In addition to sodium zeolite there are 
now available two other methods, namely 
hydrogen zeolite and demineralizing. These 
have not yet been applied for municipal 
purposes, but they have made great prog- 
ress in the industrial field. The time is 
undoubtedly approaching when they will 
receive application for the removal of 
hardness as well as other dissolved impuri- 
ties. The hydrogen zeolite is regenerated 
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with acid instead of salt. It removes alka 
linity as well as hardness. It, therefore, 
removes the objection to sodium zeolite 
previously mentioned. It will find applica- 
tion where acid is cheap and where lime 
may not be so cheap. It will particularly 
be preferred where the problem of sludge 
disposal with the lime-soda plant would be 
insuperable, and yet where it is desired that 
the alkalinity be reduced. Fig. 5 shows a 
— hydrogen and sodium zeolite plant 

Jemineralizing is a two-step process 
The water first passes through a hydrogen 
zeolite unit and then passes through an 
anion exchange unit. The first unit trans 
forms all the salts into their corresponding 
acids. The second unit absorbs these acids 
and produces a water practically free from 
electrolytes. Fig. 6 shows a typical de- 
mineralizing plant. In that respect it is 
the equivalent of distilled water. For highly 
mineralized raw waters, demineralizing may 
find application in the future, not to pro- 
duce distilled water, which is not needed 
for municipal practice, but to reduce the 
sulfates and chlorides to a partial extent 
and thereby improve a raw water for irri- 
gation and other similar purposes. Sulfates 
and chlorides are not removable by either 
the lime-soda or the zeolite processes 

As the demand for higher quality of 
treated water rises, these newer processes 
of hydrogen zeolite and demineralizing 
will, undoubtedly, take their place in mu 
nicipal water treatment practices 
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Metric’ Conversion Table 


Millimeters X 05957 = inches. 
Millmetcrs 


Centimeters X .3957 = inches. 


25.4 = inches. 
Centimeters + 2.54 & inches 

Meters X 39.37 = inches (Act of Congress). 
Meters X 3.281 = feet. 

Meters X 1.094 & yards 

Kilouwters X 621 = miles. 

Kilometers + 1.6093 = miles. 

Kilometers X 3280.8093 = feet 

Square Millimeters X .00155 = sq. inches. 
Square Nillimeters + 645.1 = sq. inches. 
Square Centimeters X .155 = sq. inches. 
Square Centiowters + 6.451 = sq. inches. 
Square Meters X 10.764 = sq. feet 

Square Kilometers X 247.1 = acres 

Hectare X 2471 = acres 

Cubic Centimeters + 16 383 = cubic inches 


Cubic Centimeters + 3.69 = @. draws (U.S. P 
Cubic Centimeters + 29.57 = fluid ounces (USP) 
Cubic Meters X 35.315 = cubic feet 

Culte Meters X 1.308 & cubic yards. 

Cubic Meters X 2646.2 = gallons (231. cubic inches) 
Liters X 61. O82 = cu. in. (Act of Congress). 

Liters X 33.846 = Buid ounces (U.S. P) 

Liters X .2642 = gallons (231. cu. in) 

Liters + 3.78 = gallons (#31. cu. in). 

Liters + 28.516 = cubic feet. 

Hectolitert K 3.531 = cubic fect 

Hectoliters X 2.84 = bushels (2450.42 cu. in.) 
Hectoliters X .131 = cubic yards 

Hectoliters + 26.42 = gallons (#31. cu. in). 
Grams X 15.4392 = grains (Act of Congress) 
Grams + 981. = dynes. 

Grams (water) + 29.57 = Guid ounces. 

Grams + 98.35 = ounces avoirdupois 


Grams per Cu. Cent. + 27.7 = Ibs. per cutie inch. 
Joule X .7373 = foot pounds. 

Kilograms X @.2Q46 = pounds. 

Kilograms X 35.3 = or. avoirdupou. 

Kilograms + 907.2 = tons (2,000 Ib.) 
Kilograms per Sq. Cent. X B4.283 © Ibs. per =. in. 
Kilogram-peters X 7.233 = foot Ibs. 
Kilograms per Meter X .672 = Ibs. per foot 
Kilograms per Cu. Meter X 062 = Ibex. per cubic fvot. 
Tonneau X 1.1023 = tons (¢,000 Ibs ). 

Kilowatts X 1.34 = Horse Power 

Watts + 746. = Horse Power. 

Watts X .7373 = foot pounds per second. 

Calorie X 3.968 = Btu. 

Cheval vapeur + 9863 = Horse Power. 
(Centigrade X 1.8) + 92 = degrees Fabr. 
Gravity Paris = 980.94 centimeters per sec 
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good reasons why Permutit Is 


WATER CONDITIONING 














The Permutit® Precipitator offers a most efficient means of re- 
moving water impurities. Operating by precipitation, adsorp- 
tion, settling, and upward filtration, it can save you up to 50% 
in space, 40% in chemicals, and 75% in treatment time. Appli- 
cations include softening; removal of turbidity, color, taste, 
odor, alkalinity, silica, fluorides 


2 Walr Fefling 


The ion exchange (zeolite) process for softening or demineral- 
izing water—recognized as the simplest method—was originated 
by Permutit. Present-day equipment includes fully automatic 
units with simplified controls, and manually controlled multi- 
port valves, both giving improved performance. Permutit can 
furnish the correct ion exchanger for any requirements. 


3 Sn Keane, 


Pulp, paper and textile mills, chemical plants, tanneries and 
other industries requiring water low in iron content depend on 
Permutit equipment. Permutit processes for iron removal in- 
clude base exchange; oxidation by manganese zeolites; aeration, 
settling and filtration; and other processes to meet any specific 
requirement 


4 Cold lmue-osde Teast onione 


The new Permutit Spiractor® requires far less space and treat- 
ment time than earlier types of lime-soda equipment. In the 
Spiractor, the precipitates accumulate on solid nuclei to form 
large, heavy granules that can be separated from the water at 
relatively high flow rates. No sludge is formed; the granules 
can be disposed of easily. 


For full information about these or 
any other water conditioning proc- 
esses, write to The Permutit Company, 
Dept. W 4, 330 West 42nd Street, 
New York 36, N. Y., or to Permutit 
Company of Canada, Ltd., 6975 Jeanne 
Mance Street, Montreal 
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F y whee alone during that period 
softening plants with an aggregate capacity 
of 186 med, or nearly 10 per cent of the 
1945 capacity, have been designed. It is 
probable, therefore, that the number of peo 
pl the United States now 


pie im receiving 
water its approaching 


softened 15,000,000 
Savings Effected 

In 1932 Hudson 
a study of soap waste 
in public water supplies, using as a 
of estimate the cost of soap prevailing at the 
time (2). These figures, brought up-to-date 
by T. E. Larson (3) in 1948, are 
graphically in Fig. 2. It may seen that 
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Fig Soap Waste Caused by Hardness 
The average annual expenditure for soaf 
with a water of 285 ppm. hardness is af 
proximately $1070 per capita, whereas the 
per capita expenditure for soap with hard 
lowered to 85 ppm, would be $8.20, a 
difference of $2.50 per capita 


ness 


expenditure for 
supply of 2 
approximately $10.70 
whereas the annual per capita 
expenditure for soap with the hardness 
lowered to 85 ppm. would be $8.20. The dif 
of $2.50 per capita applied to ar 
family of four would amount t 
$10.00 a year for each family. It must he 
borne in mind moreover that 
are only one of a number of important bene 
fits effected by water softening 
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CONTROL OF ALGAE 


By FRANK E. HALE, Ph.D. 


rector 


control is 
practices. (hel 
sulphate, its 


Knowledge 


organisms and their 
the more t 


t water supply 
amongst age tea " r is 
Sppiication to 


copper 
ppering 
drag burlap bags 
ng about ¢ water by means 
1 rowboa taking z : ! as to trianguiate the 
surface of the water flusion and gravity admix 
the streaks of treated water remainder. (Crude as this 
method is, it has been found 


The simplest 
conta 


with the 


very essentia 


effective But it is 
‘ 


that the chemical be well distributes 
(Recently been effectively used by the Los Angeles 
Water Department a echanical broadcasting device on the rear 
of «a launch It distributes pulverized copper-suiphate over the 
water surface tr anner equivalent to that used in broadcast- 
fine gra This method reaches shallow shore-line 
tiv Jour. Review, Feby., 1936.) 

areas | 
depth, calculated 
apportioned. Ir 


there has 


e p tioned into 
ion g ms tor tota 
losage may be correctly 
lominating im the upper water, dosage 
upper 20-30 feet only About 3,000 


uted by a single launch in tavorable 


may be 
pounds 
weather 

Calculation of tl ume of a body of water is not difficult 
Two formulas sh be kept in ound 

One cu foot contams 744 gallons 
One ga t weighs 555 m 

Estimate the area Estimate the average depth in 
feet by soundings. Multiply the two for cubic feet. Multiply 
ubic feet by 7% to find gallons and express in million gallons 
In the table of treatment which follows one column reads directly 
n pounds of sulphate per million gallons of water t 
apply tor each genus of organisms 

To calculate amount of 
per million” column multiply mi 
mullion water Multiply this 
shown in the column headed “Parts per million.” 

Two formulas are helpful to bear in mind 
| pound per million gallons 0.12 part per million 

1.0 part per million 8% pounds per million gallons 

Copper sulphate may be fed to an aqueduct by continuous dry- 
feed to destroy organisms feeding from one reservoir to another 
The effective with that employed in open 
reservoirs by the launcl 

Another frequently 


water 
square teet 


oppe 
copper 


lphate needed from “Parts 
lion gallons by 8% to obtain 
by the amount 


copper 


pounds of hgure 


dosage is identica 
method 
employed method of continuous feed of 
copper sulphate is by solution feed On a small scale a wooden 
bucket may be suspended in the flowing water so arranged that 
its depth of submersion may be varied 4 small hole in the 
bottom of the bucket admits the water. The bucket is filled with 
copper sulphate and a definite amount added once or twice a day 
and the depth of submersion dissolve the 
fetermined quantity each day 
Three to four hundred ds per day may be fed by a 
barrel arrangement. By this equipment the chemical is ap- 
plied as a saturated solution and the application is very uniform 
The barrel is kept constantly full of water from a supply cor 
trolled by a float valve with glass ball. From the bottom of 
the barrel, through rubber, glass and copper tubing, the solu 
tion is discharged to the water at the most turbulent point. The 
flow is regulated by a pinch-cock. The barrel sits on a scale 
so that the weight of chemical delivered may be checked. The 
water consumed varies with temperature and other conditions 
from about 144 to 2% gallons per pound of chemical dissolved 
Copper sulph soluble in water. The following table 
mus water temperatures 


regulated so as to 


Ss very 


may be useful in feed regulations at var 


SOLUBILITY OF COPPER SULPHATE 
Pounds of Copper Sulphate Crystals 
Temperature (CuSO. . 5H) 

c Fr Per 100 Ibs. solution Per 100 gallons water 
0 126.0 
10 bt 226.8 

269.4 
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| Laboratories, Dept of Water Supply, New York City 


Spraying with strong copper sulphate solution is advantageous 

some instances, ¢.g., in shallow bays and on floating masses 

{ certain organisms. For this purpose a spray pump or equip 
nent such as is used with insecticides for trees is available. [An 
alternate procedure is that used by Los Angeles to mechanically 

adcast the pulverized sulphate previously mentioned.—Ed_]} 

Walls of basins have been sprayed for growths such as 
Spirogyra, using a 5 per cent solution. 

Experience differs with waters of different composition, with 
temperature, and with amount of organisms present as to the 
right dosage to apply for each organism. About twice as much 

emical is required in winter as in summer. It is a waste of 
hemical to apply an insufficient amount. If a smaller dosage 
tails, the entire larger dosage must be applied at one time. The 
water usually clears within three to four days when the correct 
juantity has been applied. [See Dosage Tables.}] Weeds in gen- 
eral are not d by copper sulphate. Sometimes fish are killed, 
but rarely in quantity. The following table indicates the sus- 
eptibility of fish to the chemical 


LIMITING SAFE DOSAGE OF COPPER SULPHATE FOR FISH 
Pounds 
Parts per million per million gallons 
Trout 0.14 
Carp 0.33 
Suckers 0.33 
Catfish 040 
Pickerel 0.40 
Gold Fish 0.50 
Perch 0.67 
Sunfish 1.36 
Black Bas, 2.00 


Fish 


Chlorine Treatment 


Chlorination is the most valuable adjunct to copper sulphate 
in control of microscopic organisms. In the first place it hel 
lestroy the odors set tree by the copper sulphate treatment n 
the second place it destroys many genera, in several instances 
the very ones least affected by copper sulphate 

The use of chlorine in increased dosage has slowly been 
extended not only to destroy organisms but also the distasteful 
ils. Experience to date indicates that with soft waters the 
following effects have been noted: 


EFFECTIVE CHLORINE DOSAGES 
Chlorine ppm 
Residual 


Effect 





Taste 


Organisms 
destroyed 


Units per cc. 
Synura 1—26 
Synura 50—100 . 
Synura 200 ..... 
Urogiena 2,000 
Uroglena 6,000 
Dinobryon 600 ..... 
Asterionella 1,350 ‘ 
Aphanizomenon 1,506.. 


s 
destroyed 
Yes 
es 
Yes 
Yes 
Yes 


Yes 
Yes (50%) 
Yes (50%) 


Dose 
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os 
e-r 


eeccoecco 
: 

° 
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Prechlorination with high dosage, 1 ppm. and higher, is em- 
ployed now quite extensively in conjunction with filtration to 
lestroy or prevent growth of microscopic organisms in sedimen- 
tation and reaction basins and lessen their interference with 
filtration. Longer filter runs are obtained in addition to lightening 
the bacterial load upon the filters. 

Miscellaneous Data. Cyclotella has been destroyed by dosage 
of 1 ppm. Crenothrix is another troublesome organism which 1s 
readily controlled by chlorine or chloramine in dosage of 0.5 
ppm. Chlorine in dosage of 0.33 ppm. has readily controlled or 
prevented formation of jelly masses or fungus slime in well 
supplies and in mains and prevented clogging of condensers. 

Crustacea, such as Cyclops and Daphnia, have been controlled 
m occasions. Daphnia, red variety, has been controlled with 1 
ppm. chlorine and Cyclops with 3 ppm. chlorine 

he following table contains data brought up to date on 
losages of copper sulphate and dosages of chlorine required for 
microscopic organisms, including also odors and tastes produced. 
It is based on published data and personal experience. 





CHEMICALS REQU 


Viatomaceae 
Asterioneliat 

Aromatic, geraniun 
Cycloteliatt 

Faintly aromatic 
Diatomat . 

Faintly aromatic 
Fragilariat 
Melosiratt§ 
Meridion 

Aromatic 
Naviculat 
Nitzchia§ 
Synedratt 

Earthy 
Stephanodiscus 
Tabellariat 

Aromatic, geraniur 

Chlorophyceae 
Cladophorat 
Closterium 
Celastrumt 
Confervat 
Desmidium 
Dictyospheriumt! 

Grassy, nasturtium 
Draparnaldia 
Eudorina 

Paintly fishy 
Entomophora 
Gleocystis 

Offensive 
Hydrodictyont 

Very offensive 
Microspora 
Palmella 
Pandorina 

Faintly fishy 
Protococcus 
Raphidium 
Scenedesmus 
Spirogyrat 
Staurastrum 
Tetrastrum 
Ulothrix 
Volvoxt 

Fishy 
Zygnema 


Cyanophyceae 

Anabena! 

Moldy, grassy, vile 
Aphanizomenon? 

Moldy, grassy, vile 
Clathrocystis 

Sweet grassy 
Ceelospheriumt 

Sweet grassy 
Cylindrospermum 

Grassy 
Microcystis 
Oscillariat 
Rivularia 

Moldy, grassy 


vile 


Protozoa 
Bursaria 
Irish moss 
fishy 
Ceratiumtt 
Fishy, vile, (rusty 
brown color) 
Chlamydomonas 
Cryptomonas 
Candied violets 
Dinobryont 


salt Ww 


TRED FOR CONTROL OF DIFFERENT 
GENERA 
Copper Sulphate 
Parts per Pounds per 
million mil. gals 


Chiorine 
ppm 


0 12*-0. 20° 


fishy 


5*.1.0* 


1.0 


20° 


07 
50 


26*-0 50° 


12°-0_ 50° 


fishy 
10 


or 


12-0.50° 
12°-0. 25° 
20°-0 33 


12 


arsh 


0.3°-1.0 


Aromatic, violets. fishy 


Endameba 


Bugera. , 


histolytica 


25 .0-100 0 


Glenodinium 0.60° 
Fi 


jahy 
Mallomonas 0.50 
Aromatic, violets, fishy 
Peridinium 0 
Fishy. like clam-shells 
Synurat 
Cucumber, muskmelon 
fishy. bitter taste 
Uroglena! 
Fishy, olly. cod-liver 
oll taste 


Crustacea 
Cyclopsttt 
Daphniatt§ 
Schizomycetes: 
Beggiatoat 
Very offensive decayed 
Cladothrix 
Crenothrixtt 
Very offensive decayed 
medicinal with chlorine 
Leptothrixt 
Sphaerotilis, natanst 
Very offensive de 
Spirophylumt 
Thiothrixt? 


5.00 


0.40 
ayed 


Fungus 
Achlya 
Leptomitus 
Saprolegniat 


Miscellaneous 

Charat 

Nitella flexilist 

Objectionable 

Potamogetont 

Naist : 

Blood worm, chironomust 

Blood worm, gnats 

The organisms where odors are expressed have been in suffi 
client quantity at one time or another to cause the characteristic 
odor 


1.0° 
15 .0-60.0 
3.0 


'The quality of water (hard or soft) and temperature has a 
decided influence on the requisite copper dosage The harder 
the water, and the colder, the higher the dosage required To 
under-treat is a waste of chemical and further—the whole dosage 
must be applied at one operation 

*Dosage successful in New York City's supplies 

tThese organisms have caused trouble other than odor 

tThese organisms have been affected by chlorine product 
characteristic odor and in many cases controlled by dosage rang 
ing from 0.3 to 3 ppm., depending largely on amount of organ- 
isms 

§Controlled by 
diatoms (48 hrs.) 


excess caustic lime, 6 ppm., in the case of 


Los Angeles’ Improved Dry-Feed Coppering Machines Used in 
{igae Control, Surface Applications Have Proved Economical 
and Effective. All Shallow Areas Are Reached Easily 
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PRE-DETERMINING EFFECTIVE DOSAGE OF COPPER SULPHATE 
IN ALGAE CONTROL 


em, regardless 
s solved by a com 
f fundamentals. The 
no eption 
anmon sense 
of fundamentals pertaining to 
mn. It is with these fundamentals 

¢ A-B-C of algae control 

or erned 


RY nginecring 

ts mplex ities 

sense application 
aigac 

he solved 


lem of mtrol is ex 


by the « 


Cance Brook Reservoir 


The supply at the Canoe Brook station 
{ the Commonwealth Water Co. is de 
ved from a combination of artesian well 
water and a filtered surface supply. The 
surface water imped from a brook dur 
ne wet und stored in a reservoir 
approximately 204 acres in area, having 
an average depth when full of 11 ft., and 
a maximum capacity of 735 mg. In an 
this reservoir constitutes 
ecreasing but fluctuating 
entirely exposed to light, 
reaching 80 de 


sca ms 


average surtrnrner 
a constantiy 
lume of 


vol water 
ater temperat 
peri 


wit? “ res 
grees | 

The reservoir the Commonwealth 
Waater ( t ree features which 

ntrol algae especially diffi 

1 maximum depth of only 11 
it. when ful t cannot stratify d ring the 
growing so the nutrients available 
for algae development are used over and 
ver again, giving maximum crops. Second 
light at all tomes reaches the bottom where 
formant stages of algae lying on the mud 
are quickly stimulated to activity when 
ever temperature and other factors are 
favorable. Finally, the reservoir is subject 
to marked fluctuations in its level. In con 
sequence, the smal! bays and inlets, which 
are often the chief theeding grounds for 
objectionable algae, are frequently drained 
of their contents. Thus the entire 
is seeded again and again 

Algae control this reser was in 
deed a problem. Records prior to 1939 
sh that it was not an uncommon <cur 
» experience difficulty from luxuri 
ant growths of algae, especially Anabaena 
und Aphanizomenon. In 1939, despite fre 
quent treatments with copper sulfate from 
February through October, taste and odor 
ble occurred in October because of 
abundant growths of Anabaena afid Apha 
nizomenon 

A detailed study 
\-B-C’s of alwae « 
tate with 
problem 


nake the 
W ith 


ult 


seasor 


reservorr 


w 
rence t 


tr 
o 


was then made of the 
ontrol with copper sul 


especial msideration of our 


The A, B, C, of Algae Control 


\..The ability to determine 
necessary treat a supply 

BThe ability to determine the correct 
amount r sulfate to apply when 


when it ts 


treat 

( ‘ lit Tt ly the treatment so 
that umforn ution of the | 
fate is obtaine 


poer 


When to Treat 
In determining when it necessary to 
treat a supply, the most important gover 

ing point is a recognition of the fact that 
W DATA 1 


Ww.aés8s Rererence & 


By WILLIAM D. MONIE 
Superintendent, Ce 
Swirl 


mmonwealth H ater 


Le 


ne must realize application is a 
than a cure 
never wait tor consumer com- 
before treating treat in ample 
prevent the complaints 

The best method of determining when 
it is necessary to treat a supply is by mic- 
roscopic examination. When an organism 
s growing to such a point that #t may 
ause trouble, daily microscopic examina- 
tion and count should be made of samples 
taken directly from the ir. From 
the count and speed or rate of growth, it 
can be determined when the supply should 
be treated 

There are two points in the above para- 
graph which should be stressed: 1—Sam- 
ples should be collected directly from the 
for microscopic examination. Ii 
samples are collected from a main, or after 
passage from a pump, delicate organisms 
are broken up and some become unrecog 
nizable. 2—In the growing season daily 

examinations must be made 

It is surprising how rapidly organisms in 
crease in number when growing conditions 
are ideal. It is not uncommon to have an 
organism more than triple its numbers 
within one to two days 


From 


opper 


preventive rather 


Theref 


measure 
we 
laints 


me to 


reser vi 


reservoir 


microscopK 


Canoe Brook 
of safety 
necessary, 
These 


experience at the 
reservoir certain upper limits 
beyond which treatment was 
were determined for each organism 
are 
Count* 
1,000-1,200 
£00-1.000 
600- 800 
eo 600 


Organism 
Asterionelia 
Mallomonas 
Anabaena 
Aphanizomenon 
*Total number of organisms in ten fields 

it a magnification of 100x 


It was decided to apply copper sulfate 
only when an organism reached these limits, 
as it had proven uneconomical to attempt 
control when the organism is just starting 
to merease 


Keep an Eye on the Thermometer 


The growth of different types of organ- 
ms can be anticipated by the temperature 


of the water, especially surface tempera- 
tures. According to Nelson,* “approximate- 
ly twenty years ago Dr. Setchell, botanist 
of the University of California, pointed out 
that there are definite ranges of temperature 
within which various flowering plants begin 
to grow and higher ranges at which they 
will flower. These critical temperatures 
were found to lie close to 5°, 10°, 15°, 20° 
and 25° C. (41°, 50°, 59°, 68° and 77° F.). 
His studies showed that as the tempera- 
ture passed the critical point certain species 
were suddenly stimulated to activity 
Hydrobiologists working with algae and 
protozoa are finding similar critical tem- 
peratures. Owing to the more gradual tem- 
perature changes which occur im the water, 
these ranges are more easily recognized 
und delimited than is the case with land 


been our experience that differ- 

species of algae have started to grow 

at these temperatures. Therefore, as the 

temperature of the water reaches these 

critical temperatures get out your micro- 

scope and keep a close watch on the algae 
growth 


How Much Copper to Apply 


It was with this factor 
per sulfate to use in treating—that we ex- 
perienced the most difficulty. Many times 
what appeared to be an effective treatment 
three days after the application of the salt 
found an aftergrowth of the same organism 
within a week of treating that reached 
greater numbers than were present before 
the sulfate was applied 


how much cop- 


Many Factors Govern Dosages 


In regard to the question of the amount 
of copper sulfate to use im treating a sup 
ply, Hale’ states: “Experience differs with 
waters of different composition, with tem 
perature and with the amount of organism 
present as to the right dosage to apply for 
each organism. It is a waste of chemical to 
apply an insufficient amount. If a smaller 
dosage fails, the entire larger:dosage must 
be applied at one time.” 


Diagrammatic Sketch of Canoe Brook Reservow 
The dotted lines show how reservoir is sectioned for purposes of sampling water and 


applying copper sulfate im correct proportion to water depth 


algae concentrations 


During algae growing season cach section is sampled daily and given microscopic exami- 


nation 


-believing that the old adage about an ounce of prevention being worth pounds 


of cure holds nowhere more pronmowncedly than in algae control 
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waste t& an excess amoun 
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inds per 

» be effe » Likewi 
per me as used and | 
would have done the work 
uld be 


hen 


per meg wasted 
With so many factors influer 
to use 


amount of sulfate 
ing a supply, algae control would certainly 
be much more scientifi had a test 
that would allow us to s2 le tely “ 
much copper t 
ise to satisty 
f 1940 the aut! 


] lo} 
tica labora 


esSar 


a ynditionr n September 


amount of copy 
n treating a supply 
its temperature and « 
ertain limitations, regar 


' unt of 


ar am rganisr 


The "D. M." Test 


.It was found that the additi y) 
amounts of copper water 
taining algae resulted in an increase in the 
alalinity. The amount of copper sulfate 
needed to bring about this ase ! 
kalinity was the 

treating. After mu 

followir @ test wa 


sulfate to” 


The equipment 
tor the test are 
a. Six 50 ml 
b. A copper sulfate 
that 2 
equals a copper sul 
pound per mg 
c. Phenolphthalein indicator 
d. 0.01136 N Na OH 
To make the copper 
mentioned in hb, dissolve 0.6 gram 


added 


sulfate 


n Rack Used in “DM.” Test 
sdale, Pa., Water Co 


copper sulfate you use in | liter of dis- 
tilled water. Dilute 100 mil. of this solution 
to | liter with distilled water. Two ml. of 
this final solution per liter of sample equals 
me pound of copper sulphate per mg., or 
1 ml. per 50 mi. of sample 

ind of copper sulfate per mg 


equals on 


Test Procedure 


fs mi. nessler tubes A, B, 

and F, 50 ml. samples of the 

water to be treated are placed. To tube 

\, add 0.1 ml. of the copper sulphate solu 

tion (b) to equal a treatment of 1 pound 

to tube B, 0.2 ml. of solution (b) 

added to equal a treatment of 2 pounds 

per mg.; to tube C, 0.3 mil. of solution (b) 

1s added to equal a tredtment of 3 pounds 

per mg.; to tube D, 0.4 ml. of solution (b) 

added to equal a treatment of 4 pounds 

to tube E, 0.5 ml. of solution (b) 

equal a treatment of 5 pounds 

To tube F, no copper sulfate is 

hese samples are then mixed by 

and inverting approximately thirty 
my!taneousl y 


per mg 


the nessler tube F (the blank sample ) 
indicator is added. If there 
of free carbon dioxide 
present, enough indicator is added until 
faint but distinct pink color 
Then the same amount of phenolphthalein 
s added to cach of the other samples. The 
samples are compared and the tube with 
the deepest color is the tube containing the 


henolnhthaleir 
enolphthale 


a negative amount 


there 1s a 


Method of Coppering 
Rowboat with outboard motor and copper sulfate applied from burlap bags, with quantity 
in the bags determining the dosage 


W. & 8. W. 


which has been added the cor 
suitate to use m 


sample t 
rect amount ot 
treating 


copper 


Influence of Carbon Dioxide 

lf there is free carbon dioxide present 
(and there usually is), three drops of 
phenolphthalein is added to each of the 
six samples in the nessler tubes after they 
have been mixed with the various amounts 
of solution (b) as described above. Then 
0.01136N sodium hydroxide is added to the 
nessier tube F (the blank sample) until 
there is a faint but distinct pink color. The 
same amount of the sodium hydroxide is 
then added to the other five samples and 
the tubes are compared for color. The 
deepest color will be found to be in the 
tube containing the sample to which the 
most effective and economical amount of 
copper sulfate to use in treating has been 
added 

This test is practically the same as a 
free carbon dioxide titration. However, in 
the algae test it is simpler to have both the 
phenolphthalein and the sodium hydroxide 
m dropper bottles, as the equal amounts 
can be easily added to the sample tubes by 
counting the drops. 0.01136N sodium hy- 
droxide is used simply because finer control 
can be maintained on the color. In waters 
with considerable carbon dioxide, 0.02272N 
can be used just as effectively 

It is important to note that the tube with 
the deepest color is always darker than the 
blank sample. Therefore, at the correct 
dosage of copper sulfate the water is more 
alkaline than it was prior to the addition 
of the salt. This result is clearly shown in 
the test irtespective of the fact that phe- 
nolphthalein is not a sensitive indicator 
The puzzling factor of the entire test is the 
fact that at a certain concentration of cop- 
per sulfate dosage the alkalinity is in- 
creased, and then with an excess of copper 
sulfate the alkalinity decreases to approxi- 
mately the same point as it was in the 
blank sample. Therefore the color in the 
tubes rises gradually with the dosage in- 
crease and after reaching a maximum the 
overdosage causes a lessening color devel- 
opment 

When the “D. M.” test was first devel- 
oped the author used a mixing machine 
with liter samples instead of the nessler 
tubes. However, the reaction in the test 
is so fast that the results can be obtained 
quicker with equal accuracy using the 
nessler tubes. 

The accompanying picture illustrates a 
simple gadget made by the Honesdale Con- 
solidated Water Co., Honesdale, Pa., for 
use in inverting the nessler tubes for mix- 
ing purposes. Although such an instrument 
is handy, accurate results are obtained 
when the mixing is done by hand. 

If more than one type of organism is 
present in sufficient numbers it is possible 
to get two or more treating points by the 
“D. M.” test. For example, Anabaena and 
Aphanizomenon were present at the same 
time in the water at Canoe Brook reservoir 
The “D.M.” test showed two distinct treat- 
ing points, two pounds per mg. and four 
pounds per mg. To use two pounds per 
mg. would have becn a mistake as only the 
Anabaena would have been destroyed, 
which would leave conditions perfect for 
the rapid-increase of the Aphanizomenon 


Proper Method of Copper Application 


Proper distribution of the copper salt 
through the reservoir water is important 
to successful algae control. Knowledge of 
the first two steps for algae control—when 
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how much salt to use im 
without 


treat, and 
treating 4 ! he of ft value 
proper apf ' e chemical For 

nple fener - tevene per mg. treat 

’ necessary ther 
mu , ‘ that the water 
servowr has received 
approximately a four-pound per mg. treat 
parts of the reservoir 
oportion more salt than 
the shallow part Ii this is not done, some 
portions of the water will he undertreated 
and the algae not-killed im these parts will 
remam to re-seed the reservomr 

Here, agam, a detailed study of condi 

ms of each reservoir must be made and 
the method of application decided upon 
atter careful deliberation. In the majority 
{ lakes the best method of application is 
by dissolving the copper sulfate from bur 
lap bags or perforated boxes attached to a 
However, im lakes and for 
{ algae other method 
of application such as spraying either a 
ypper sulfate or broadcasting 
more 


all part 


ment The deeper 


must receive pr 


boat some 


ertam types some 
solution of c 
the pulverized dry salt may be 
practical 


Knowledge of Reservoir 
Topography Important 


In order to obtain proper umform dis 
tribution of the chemical a knowledge of 
the reservoir bottom topography ts an im 
portant consideration. If you do not have 
map of the reservoir bottom 
make one. The points for preparing such 
a map are easily obtained hy soundings 
from a boat or from the ice im northern 


a contour 


regions 


When the ottom topography 


is known it is a simple matter to section 
the reservoir into areas of approximately 
uniform depth With this knowledge it ts 
possible to apportion the salt im treating 
so that equitable application can be planned 
and made. In deep reservoirs usually only 
the top twenty feet need be considered im 
treating 


Method of Applying Chemical 


At the Canoe Brook reservoir the treat- 
ing is done by means of a boat propelled by 
an outboard motor. The chemical is placed 
in two burlap bags, one on each side of the 
boat, suspended from frames so that addi- 
tional salt can he added to the bags to 
keep the amount of salt exposed to the 
water uniform. The strength of the treat 
ments is regulated by the level of sulfate 
carried in the bags 

The conventional strip method is used in 
treating. After experimenting, the strips 
now used are approximately forty feet 
wide. This width of strip allows the reser 
voir to be treated in an cight-hour day 
with one boat. The same width of strips 
is adhered to regardless of the amount of 
salt per treatment, the amount of salt 
going into solution depending upon the 
amount exposed to the water 

In a case where a reservoir is so large 
that strips over 100 feet are necessary 
more than one boat should be used in 
treating 


Results 


the re- 
period 


illustrates 
seven-year 


The following table 


sults obtained over a 


from 1939 through 1945 at the Canoe Brook 
reservoir. In five of these years the copper 
dosage was determined through the use 
of the “DM.” test 

Year Treatments 
1939 37 
1940 


Lbs. Cuso, 


1944 
1945 

As shown by this table gratifying re- 
sults were obtained by practical application 
of the fundamental A-B-C of algae con- 
trol. From the last treatment in 1940 the 
“DM.” test was used in determining the 
amount of copper sulfate to use in treating 

There has not been a treatment where 
the amount of salt used was determined 
by the “D.M.” test that was not successful 
\dditional success since 1941 is believed to 
he due to changes made in applying the 
fundamentals of when to treat and how to 
apply the salt 

One interesting observation during sys- 
tematio use of the “D.M.” test is that the 
amount of salt necessary to destroy certain 
organisms increases as the number of the 
organisms present mcreases until a certain 
point is reached and then the amount of 
salt required decreases as the organism 
continues to increase in numbers. This cir- 
cumstance is unexplained 
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CTIVATED 
LUM SALES CORPORATION 


316 WYNDHURST AVENUE + BALTIMORE 10, MD. 


Activated Alum for Water Treatment 








Activated Alum is a non-hygroscopic 
mixture of filter grade alum containing 
very finely pulverized particles of clay 
in a thoroughly dispersed form. The 
purpose and advantage of the sus- 





APPLICATIONS 

Activated Alum is generally accepted as the best 
coagulant for removing color and suspended matter 
from highly colored waters, and waters which vary 
through a considerable range of turbidity. 


HANDLING 

For convenience in handling. the Activated Alum 
Corporation has popularized the use of 100 lb. dis- 
posable paper bags. These bags, in addition to 
being easier to handle than the 200 lb. cloth bags, 
eliminate the nuisance caused by loose fibres of 





pended clay is to provide the nuclei 
for floc formation. and to supply the 
weight necessary to attain better set- 
tling characteristics after the floc is 
formed. 








The non-hygroscopic properties of Activated Alum 
are of great advantage in overcoming the diffi- 
culties caused by “arching” in the feeder hoppers 
under damp atmospheric conditions. 


DISSOLVING 


The structure of the particles of Activated Alum us 
highly porous. This porosity is secured in the proc- 
ess of manufacture and is of assistance in speeding 
up the dissolving action in the mixing chamber of 
chemical feeders. Dissolving time is actually only 
about half that required for crystalline alum. 


burlap becoming entangled in the mechanical parts CHEMICAL ANALYSIS 


of the feeder. 


STORAGE 


Due to the non-hygroscopic qualities of Activated 
Alum, users have found that this material can be 
stored for relatively long periods of time without 
loss due to caking. 


SHIPPING 


Water of crystallization in Activated Alum is held 
to approximately 25°. as compared to an average 
of 45% in ordinary alum. Paying by the pound for 
shipping unnecessary quantities of water is thus 
eliminated. 


Activated Alum has the following typical analysis: 
Alumina (A1,0,) 17.9% 
Insolubles 9.0% 

Iron (Fe.0,) 0.3% 
Acidity 0.0% 
Basicity 0.2% 

the alumina (A1.0,) in alum is the measure of its 

strength. Note this is nearly 18% in Activated Alum. 


SERVICE 


Activated Alum Corporation, unlike all other con- 
cerns supplying alum, specializes exclusively in 
its production. This fact is chiefly responsible for the 
unique service we are able to render . . . a service 
by which it is often possible to furnish the required 
quantity of Activated Alum to water works oper- 
ators within hours of the receipt of emergency calls. 
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INDUSTRIAL CHEMICAL SALES 


DIVISION WEST VIRGINIA PULP AND PAPER COMPANY 


New York Central Bidg 
230 Perk Avenue 
New York 17. NW. Y 


Pure Oil Bidg. 
35 &. Wecker Drive 
Chicege |, ilinois 


Lincoln-Liberty Bidg. 
Brood & Chestnut Sts. 
Philedeiphia 7, Pa. 


2775 East 132ad Street 
At Shoker Squore 
Cleveland 14, Ohio 





AQUA NUCHAR ACTIVATED CARBON 
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heir recurrence. It is estimated that 
ir Activated Carbor 


cents per capita per 


ictivated carbon in water 


ons and competitive treat 
it became necessary to 
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entire 
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longer period of time 


SPECIAL QUAI 
the 


Suspension a 


It disperses 
body of 


more quickly 


throughout 


water and remajns in 
hus the carbon particles have 
a greater opportunity to contact taste 
in the water in order to 


BY ADSORPTION 


and odor bodies 


accomplish their REMOVAI 


It is common practice in the design of new plants to 
activated 


\qua Nuchar 
1 


visable not only in all water supplies where tastes and 


provide for carbon treatment of the water 


\pplication of Activated Carbon is ad 
odors may be present, but also in water where tastes and 


odors become apparent after chlorination. It is a wise 


precaution under all circumstances 


floods 
flushed down to your water 
Cheshold Odor run 


vou should be prepared with an adequate 
Aqua Nuchar 


During and high water, odorous compounds 


may be intake. Therefore 


it such times Tests should be 
regularly and 
supply of 
The manufacturers of Aqua Nuchar Activated Carbon 
fler the Technical Field 
methods and recommend the proper place to add activated 
} 


carbor 


services of Men to study your 
Chey have studied the taste and odor problems of 
hundreds of plants with surface water supplies and car 
quickly find the point at which activated carbon should be 


added to give optimum results 


Warehouse stocks 


strategic points throughout the country so that rush 


and factory are maintained at 
eliveries can usually be made within twenty-four hours 


local express 
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FACTORS INFLUENCING THE EFFICIENCY OF 
ACTIVATED CARBON’ 


By D. COLEBAUGH, J. FILICKY 
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vated carbon had to be hopper door which prevents the escape of 
“luce a palatable water carbon particles. 
1949 at a plant in Wis When bag type dust collectors are used 
ut chlorine dioxide ap it is essential that the bags be cleaned 
lid not effect any frequently to maintain maximum efficiency 
sstes and odors, but for the dust collecting system. Portable 
for phenol con- dust collectors equipped with suction hose 
untered during are now available, and can be used to 
pick up carbon that has been accidentally 
spilled or remove carbon dust that has 
] accumulated over a period of time A 
sodium chlorite barrel or chute to a closed bin should be 
ll! did not extend provided for disposal of the empty bags 
point already New methods of handling and feeding ac 
' Applying tivated carbon have been investigated and 
raw water only results show that carbon dusting can be 
dor (swampy practically eliminated by receiving carbon 
old odor 14 to m bulk (closed hopper cars or trailer 
12. Generally, truck) and using wet storage. Even if it 
f the tap water s not feasible to receive bulk shipments 
water to be of carbon, wet storage has advantages over 
dry storage, particularly in eliminating dust 
When a shipment of carbon is received, 
Activated Carbon the bags may be emptied directly into the 
ted carts used for water purif wet storage tanks. Wet storage not only 
! t ely divided eliminates dusting during carbon applica 
a 325-mesh_ tion, but also eliminates the labor cost of 
combined moving carbon both into and out of storage 
vf the car The wet storage tank should be equipped 
wetting char with an agitator to maintain a uniform 
troublesome suspension at all times. Proportioning de 
ot taker vices such as a Moyno pump, rotometers 
tally occurs and weirs may be used for controlling the 
on packages, amount of carbon required for taste and 
untered when odor conditions 

the bag int “Moisturized” carbon may be used where 
he minimized wet storage is not possible. This is carbon 
lures, and the f standard quality, differing only in its 
reduced by in water content. The amount of water added 
These usually to minimize dusting is equal in weight to 

| vacuum at the 20 per cent of the carbon 


Handling 


PACKING POINTERS 


The following suggestions and warnings, based on the many 
years of practical experience of a prominent eastern packing man- 
ifacturer, will be found valuable in the installation of packings. 
To follow them may mean freedom from trouble that would 
occur when even the best packing is improperly installed 


NEVER fail to make clear to the manufacturer what the 6. NEVER apply cup packings to end of badly worn plun- 
packing is to pack. In other words, with what will the gers; pressure will force the packing down into clearance 
packing make contact? between plunger and cylinder. Leather washers cut from 
NEVER guess at a size, diameter, width, or height, when old cup packings can be made to reline such equipment to 
ordering packing. Many failures result from small errors proper dimensions. 

in dimensions NEVER apply “U” packings where plungers are worn 
NEVER allow too little or too much clearance between without reinforcing under the heel with leather cushion 
follower plate and inside cup wall, or any metal parts be rings. 

hind any upright leather wal!. Clearances of 1/16” t& 
3/32” on each side, depending on size of packing, is re 
ommended 


NEVER doctor packing lips with a pocket knife or file, aol . 
or batter lip in installing. A rounded lip destroys the seal NEVER allow water to corrode cylinder walls, plungers, 


’ackings can be softened by soaking in warm water if stems or rods. Use an anti-rust agent that will prevent this 
necessary and will act as a lubricant. 

NEVER apply cup packings with flange too high for NEVER squeeze hemp or fabric filled “U" packings in 
clearance at the head of the cylinder. Keep systems clean, glands where such packings are to replace solid section 
so sediment will not collect in cylinders and wear the compression packings; set gland up to point where “U” 
packing packings are free to function properly. 


NEVER look for long service on scored plungers or in 
scored cylinders; resurface or reline such equipment to 
proper dimensions. 
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there is nothing like 


HELLIGE NOMADING 
“rvs GLASS COLOR STANDARDS 


Since their introduction in 1926, Hellige Non-Fading Glass Color Standards have proved their unvarying reliability 
in diversified scientific fields. Their permanence provides greater economy and insures against the variation with re- 
sultant error encountered in the use of solution standards. Hellige standards have demonstrated their dependability 
under the most severe climatic conditions and are specified exclusively by the U. S. Army and Navy for protection 
against contaminated water. As reliable colorimetric controls, the record of service of our Non-Fading Glass Color 
Standards cannot be duplicated. 


The scientific precision of these standards of optically ground and polished ¢olor glass is :esponsible in great mea- 
sure for the unfailing accuracy of the Hellige Comparator line. Ranging from Simplex Testers, Pocket and Standard 
Comparators, to the Aqua Tester designed for analyses according to A.P.H.A. and A.W.W.A. procedures, Hellige Com- 
parators personify ease of operation, versatility, and precision. A prism attachment to bring the comparison colors into 
juxtaposition, and the new Daylite Illuminator for determinations independent of time or weather, are available. Per- 
fectly uniform comparison fields with optical compensation of colored or turbid samples are a special feature of all 
Hellige Comparators. In addition, their scope of application can be enlarged by selecting additional color plates 
or discs from the great variety offered. 


The Hellige “Turbidimeter without Standards” « « highly sccurste 
instrument of modern design. Our application of the Tyndall effect to the liquid under test eliminates 
the need of standard suspensions and assures reproducible results regardless of line voltage fluctuation. Precise 
determinations are performed in the ranges of zero to 150 p.p.m. SiO, and zero to 100 p.p.m. SO,. Higher 
values are determined by diluting the test sample. Foolproof and versatile, the Hellige Turbidimeter also is 
employed for measurements of colloids and suspended matter in general. Convenient, trouble-free operation 
assures accurate readings even to those without special training in this field 


Hellige “Chromatron" Photoelectric Col- 


orimeter and Turbidimeter for snelyses of water 
sewage, and industrial wastes using A.P.H.A. and A.W.W.A. standard 
methods. Features complete portability; selective color filters cover- 
ing entire visible spectrum: square precision absorption tubes; hermet- 
ically sealed photocell; extremely sensitive meter; automatically 
focused bulb and corrosion resistant stainless stee! working parts 
Unsurpassed simplicity and ease of operation both in the leboratory 
and in the field. 


vidios ete WRITE TODAY FOR COMPLETE INFORMATION Hellige. “Chromatron” 


HELLIGE / 877 STEWART AVENUE 
, INC. GARDEN CITY, N. Y. 
HEADQUARTERS FOR COLORIMETRIC APPARATUS AND COLOR STANDARDS 
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pH CONVERSION CHART 


Nora This chart has an especial usefulness in determining Locate pH value diagonal; follow u to mtersechon with w 
free carbon-dioxide content of waters without making the tedious talinity value vertical. The horizontal line passing through this 
and frequently inaccurate CO, titration. Alkalinity and pH read same point reveals the correct free COs content. Courtesy 
mgs are more easily and accurately made. To find CO, content Nicholas S. Hill Associates, New York City 
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EFFECT OF CARBONATE AND BICARBONATE ALKALINITY ON pH 





—“% 


2 


4 ppm Caco 
° 


s 
w 





a 


% 
x 
» 
~ 
z 
+ 
® 
N 
x 
y 
@ /00 
2 
x 
& 
Q 
> 
NS 
wy 
= 


pH CURVES FOR WATERS 
WITH PHENOLPATHAL 
ALKALINITIES FROM 0-70 ppm 


10 20 30 40 so 6oO° 
PHENOLPHTHALEIN ALKALINITY AS ppm Ca co, 











From Permutit Company's Data Book 
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GRAPHICAL APPROACH TO STATISTICS 


By C. J. VELZ 


Sch i Pw Health, University of Michigan, Ann Arbor, Mich 





i—Nature and Variability of Data and detect real changes in the load? When 
is a change significant beyond that expected 


TCP) engineering today are a T ope aluati ‘ ir by chance variation alone? How many in 
hen . dividual determinations must we make in 
order to have a reliable average? When are 
individual determinations out of line with 
what is normally expected? How can we 
make reliable comparisons between influent 
and effluent ? 

For intelligent application of the graphical 
procedure, it is first necessary to gain funda 
mental concepts of the nature of variation 
of data and the laws of probability 


Definition 
Statistics may be defined as the scientific 
collection and analysis of data, and the 
projection of estimates therefrom. Statistics 
is not an end in itself; rather it is an aid 
to judgment in arriving at valid conclusions, 
testing theories, measuring phenomena, dis 
covering relationships, or projecting esti 
mates under different conditions. The statis 
from day to tical method is an economical procedure for 
u wcan we getting at the facts and determining their 
rize these variations significance with confidence. In our enthu 
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DEVIATION IN TERMS OF STANDARD DEVIATION 
emonstration of the Normal Probability Curve 


Mean 62.24 thd. pounds per day; Standard deviation 2.27 thd. pounds per day) 
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siasm over statistics it must be remembered 
that it is only a tool and is not a substitute 
for protessional knowledge and experienced 
udgment. S 
not be made wit! 
’ thes tem 


um judgments, however, car 


nhder atthoaut the 


Stetisticel Concepts 


The whole concept of statistics is one of 
variation. If there were no variation in 
data there would be no need for statistical 
methods. This concept of variation is in 
conflict with most of the mathematics as it 
been taught us. In mathematics we 
start with a preconceived theory 
which, if followed, automatically must lead 
to a single exact answer without any devia 
tion. Such inflexible finality is not consistent 
with the facts of life as we serve then 
Even with the most precise methods of 
measurement there is alwoys variation. In 
Statistical reasoning we start with observa 
tions and with full acceptance of their u 
evitable variation which leads not to a 
single answer but rather a range of answers 


has 
usually 


For example, let us suppose we desire 
to know the weight of an object. A single 
careful measurement may be 10.1 milli 
grams, a second measurement made under 
the same circumstances may be 9.8, and 
similarly, repeated measurements will show 
other variations. With these variations i 
measurements the question Which 
of these answers is correct? or, What is 
the exact true weight The weight 
remains unknown and at best can be only 
estimated. The best estimate is the average 
of the repeated measurements, in this case 
say 10.0. But confidence in any estimate can 
be had only in defining not a single value 
but a range within which we believe the 
true weight lies. 

From a statistical analysis of the variatior 
of the measurements confidence and range 
can be related. We are confident of enclos 
ing the true value 68 times in 100 within 
the range 10.0 + .1 (9.9 to 10.1) ; or we are 
confident of enclosing the true value 997 
times in 1,000 within the range 100+ 3 

97 to 10.3). In the second instance our 
confidence is high; only 3 times out of 1,000 
would we be wrong in believing that the 
true value was within this wider range. But 
we have gained this added confidence only 
at the expense of precision; we are less 
definite as to the exact true weight in the 
sense of a single value 


arises, 


true 


In fact, under this new concept we can 
never determine with finality the exact true 
weight, because as we narrow the range 
working toward a single value we lose con 
fidence in enclosing it, with total loss of 
confidence if an attempt is made at expres 
sion as a single value. Thus in expressing 
measurements we always state a range; the 
mean plus or minus some increment ot 
standard deviation, the increment dependent 
upon the degree of confidence desired 


The Nature of Variation 


If a series of measurements, say weight, 
made on the same object are sorted in order 
of magnitude, it will be found that the re- 
sults vary in a quite systematic manner 
Many of the results will cluster near the 
midvalue and a few will be more or less 
evenly distributed with greater spread above 
and below the central majority. Another 
type of quantitative data consisting of a 
sample from a large population, universe 
or supply such as a single weight measure- 
ment of a number of such objects selected 
at random, will likewise portray this tend- 
ency toward central cluster and symmetri- 
cal spread. 

If a large number of such measurements 
are made and plotted on the scale of meas- 


urements, each individually represented by 
a circle, a symmetrical bell-shaped pile de 
velops as shown in Fig. 1. The center oi 
cat circle 1s vertically above the mag 
tude of its measurement on the (X) 
mnber on each circle is the rank of each 
measurement arranged mn ascending order 
i magnitude The measurements cluster 
so closely about the mean that it is 
sary to pile up the circles in order to locate 
them opposite their position on the (X) 
scale, thus forming the bell-shaped curve or 
distribution. This frequency curve of dis 
tribution of measurements, referred to as 
the Normal Probability Curve, has definite 
characteristics with por 
tion of the measurements 
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tound 


equal 
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defined mx 


numbers act ! op ot 


characteristt 
later 
Suffice to 
nicely symmetrical about a value 
with the deviate above this 
value spreading out in a very orderly fash 
Other random samples taken from the 
universe under the same conditions 
will reproduce quite similar distributions 
both as to centering position the scale 
and as to deviation or spread. Measure 
ments of different phenomena will develop 
similar bell-shaped distributions but it will 
be observed that each has its own centering 
value and that some vary in the degree of 
spread or deviation about their central 


values as illustrated in Fig. 2 
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Centering Values 


Three centering values are commonly 
mployed: the Median, the Mode and the 
i median t 
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-~-~——-—-—--— SCALE OF MEASUREMENT 


(a) CENTERING VALUE AT DIFFERENT 
POSITIONS, SAME SPREAD 





~=—---=-—= = SCALE OF MEASUREMENT- - - - — - 


(b) CENTERING VALUE AT SAME 
POSITION, DIFFERENT SPREAD. 
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~-~-~-=-=-=-—=— SCALE OF MEASUREMENT 
(c) CENTERING VALUE AT DIFFERENT 
POSITION, DIFFERENT SPREAD. 


Fig. 2—Bell-shaped Distributions Show Centering Tendencies but Vary in the Degree of 
Spread or Deviation 
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Characteristics of the Normal 
Probability Curve 
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One useful form is the Integration Graph 
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| ‘ it is necessary to know } Ihe Probability Integral for 
td between the limits of + le (Dev/e 
, from the M.P. value is the area 
which from the Integration Graph is 2 
0.3413 0.6826. Thus 68.26% of all events 
e« within a range of + le from the M.P 
alue and 31.74" f ti vents lie without 
is range. 
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Fig. 3—Integration Graph for Normal Probability Curve 
(Area between mean and /a. Total area under curve 1000 units) 
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4. The Probability Integral for all events 
hetween the limits of + 2e (Dev/e = 2) 
MP. value is the area (eigh) 
from the integration graph is 2 x 
0.9546. 95.46% of all events lic 
a range of + 2e from the M_P. and 
{ events lie without this range 
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The Probability Integral for all events 
between the limits of + 3e ( Dev/e 3) 
from the M.P. is the area (kimn) which 
from the integration graph is 2 X 0.49865 

0.9973. 99.73% of all events lie within 
range of +J3e from the M.P. and 
‘ without this range 
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6. The Probability Integral for all events 
between the limits of + 0.674Se (Dev/e 
6745) from the M.P. is the area (pqrs) 
which from the integration graph is 2 X 
0.2500 <= 0.5000. 50% of all events lie with- 
in the range of +0.674Se from the M.P 
and 50% of events lie without this range 
This is sometimes referred to as the range 
of Probable Error (P.E.) 


Uses of Probability Integration Graph 

Let us suppose we wish to define the 
quality of effluent of a sedimentation tank 
in terms of suspended solids. The mean of 
3 determinations is 102.0 ppm, but values 
vary about the mean with a standard devia 
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tion from the mean (@) of 5.5 ppm. From 
what has been said heretofore, we must 
define quality of the effluent by a range and 
we wish to know the confidence of enclos 
img the quality in that range 

For example, suppose we make the state- 
ment that the quality of effluent is within 
the range of 102.0 = 10 ppm.; what is our 
onfidence that this range encloses the qual- 
ity? or, what risk do we take in having the 
quality measurement fall outside this range ? 
This determine from the integration 
graph 


we 


the mean 
the 


10 ppm; 
standard 


Deviation from 
from terms of 


1.82, 


Deviation mear 


deviation, x/o 

x/@ of 1.82 on the 
ig. J, read area 46.56 per 

for the range, Mean + | 

per cent or 95.12 per cent 


‘ pegesite Integration Meee 
aty 


ent of probabi 
820, is 2 X 46.56 

We are about 93 per cent confident of 
enclosing the quality of the effluent within 
the range of 1020+ 10 ppm. In accepting 
this range as defining the quality we run 
the risk of being wrong about 7 times in 
100, as 7 times in 100, deviations greater 
than + 10 ppm are expected 

Again suppose we do not wish to be 
wrong m our range ot quality more often 
than once in 100, then in 99 times in 100 
we must be right. This requires an area in 
one direction from the mean of 99/2 or 
49.5 per cent. Opposite area of 49.5 per 
cent on the Integration graph, Fig. 3, read 

@ of 2.567. The range then ts defined 
by the mean + 2.567¢ or 102.0 + 2.567 X 
5.5, 102.0 + 14.1 ppm. In other words, in 
saying that the effluent quality is 102.0 + 14.1 
we are 9 per cent confident of being right 
and only once in 100 would we expect to be 
wrong by having quality fall outside of this 
range. 

If we are willing to accept even chance 
of being right or wrong, the range can be 
narrowed This requires an area in one 
direction from the mean of 50/2 or 25 per 


cent. Opposite area of 25 per cent on the 
Integration Graph, Fig. 3, read X/e of 
0.6745. The range then is the mean 
+ .6745¢ or 102.0 = 6745 X S55 ppm = 
1020 = 37. Now we have a narrower 
range but we do not have great confidence 
in it because half of the time quality of the 
effluent is expected to fall outside the limits 
of this narrower range. 

In the next article we shall transform the 
bell-shaped probability curve and its inte 
gration graph into a straight-line on prob 
ability paper so that answers to questions 
such as these as well as others can be di 
rectly read at a glance. 


li—Normal Probability Paper 


This section will deal with the construc- 
tion and use of normal probability paper 
The bell-shaped probability curve developed 
in the previous article can be reduced to a 
straight line in the form of probability 
paper which facilitates the graphical solu 
tions of many statistical problems 

The first step in the construction of nor- 
mal probability paper is the transformation 
of the bell-shaped distribution curve to the 
probability summation or the ogee curve 
The bell-shaped curve and its integration 
graph, Fig. 3, give the areas of the central 
portion about the mean working outward 
toward the tail of the curve. The probabil- 
ity summation or ogee curve starts in the 
extreme left tail at minus infinity and sums 
the area by successive intervals toward the 
right. These two forms are shown in Fig 
4 (A), the bell-shaped distribution curve, 
and (B) the summation or ogee curve, both 
referred to an X’-axis scale in deviations 
from the mean expressed in terms of stand 
ard deviation. 

The ogee curve can be constructed readily 
from the increments of area obtained from 
the integration graph, Fig. 3. The per- 
centage of the area up to any deviation 
below the mean is simply obtained by sub- 
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tracting from SO per cent, the area obtained 
from the integration graph for that devia 
and tor deviations above the mean, by 
adding 50 per cent to the areas of the inte 
gration graph, Fig. 3. For example, the 
summation of area up to a deviation of 

le below the mean (50 — 34.13) of 
15.87 per cent, while the summation of area 
ip to + le above the mean is (50 + 34.13 
r 84.13 per cent 


tion 


1s 


[hese two points are located on Fig. 4 
B) at (a) and (b) and similarly any num 
ber of other transformations can be made, 
forming a complete smooth ogee curve 
The t the ogee pr 
ability summation curve to a straight line 
his by projecting the points 
the linear 


next step is to reduce 
is simply done 
the curve 
X-axis scale and writing 
orresponding percentage 
pont (a) is projec ted to 
its probability summation 
b) projected to (b’ 
per cent; etc. Figure 5 (A 
enlarged and Fig. 5 (B) is 
mvement tor transter to an &+ x 
sheet These constitute the 

t normal pr at paper 


Since the probability 
cumulative from left to right, it rep 
resents probability equal ¢ r less than 
This is a useful expression as it affords an 
opportunity to determine readily the prob- 
ability of not exceeding a certain magnitude 


! measurement 


For example, arranging the 
data of suspended solids determination ot 
sewage (Table 1) in ascending order of 
magnitude automatically places the data in 
the order of their probability 
ess than. Thus, by the simple techmque of 
arranging data in order of tude we 
place them in the order Ir sition on 
the pr rmal 
probability 


If the 
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line on the 
to deal with 
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howeve r t 
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The Plotting Position 


Let us refer for a moment to the definition 
t probability given in the first article 
namely, the ratio of the number of occur 
rences divided by the total number of trials 
Applying this to the series of 20 determina- 
tions of suspended solids of sewage shown 
in Table 1 leads to the following 


CASE I. The probability of a value equal 
to or less than the smallest value, the first 
would be 1/20 or 5 per cent; two values 
were observed equal to or less than 103.4 
thousand pounds, probability 2/20 or 10 
per cent; and finally 20 values are equal t 
or less than the largest value or 20/20 or 
100 per cent. Immediately we face the di 
lemma, if we plot the first point at 5 per 
cent on the probability summation we will 
not be able to plot the last point because it 
is positioned at 100 per cent which is located 
at plus infinity, completely beyond our 
scale. This is equivalent to saying that the 
largest value which was actually observed 
to occur once in 20 would occur only once 
in an infinite number of observations 


CASE IT. Similarly, if we reverse the 
scale and start at the large end and number 
the values in descending order of magnitude 
and express probability as equal to or 
greater than, the largest value would be 
plotted at 1/20 or 5 per cent, but now we 


would be unable to plot the smailest value 
as its probability would be 20/20 or 100 
per cent which would be located at minus 
infinity, completely off the scale 

CASE III. Hazen’ suggested what ap 
peared to be solution; plot the first value 
at the midpoint of equal increments on the 
scale of 100 per cent. For example, the in- 
crement for the 20 points would be 100/20 
or 5 per cent. The point being plotted 
at % of 5 or 2.5 per cent; the second point 
at 25 + 5 per cent or 7.5 per cent; etc., 
successively to the 20th point at 97.5 per 
cent. This permits plotting all of the values 
on the scale, and at first thought appears to 
solve the problem; but this does violence 
to the probability of the extreme values, the 
first and last points. Placing the smallest 
value of 20 values in a position on the 
probability scale at 2.5 per cent is ascribing 
to it a probability as though it were the 
smallest value of a series of 40 measure 
ments, 100/2.5. In like manner, placing the 
largest value of 20 at 97.5 per cent is to 
ascribe to it a position as though it were 
the largest value of a series of 40 measure 
ments. Obviously, such positions of the 
probability of the end points cannot be ac 
cepted 

CASE IV. Theoretically, the plotting 
position for the mean of any series regard 
less of number of values is at 50 per cent 
and % of the values should be above and % 
below. If the mean is considered as part of 
the series the number of plotting positions be- 
comes n + 1. On this basis the mean plotting 
positions of the observed values are obtained 

m 

from the relation in which m is the 
n- 
serial number of the measurements arranged 
in ascending order of magnitude and mn is 
the total number of meavured values to be 
plotted. Thus, the plotting position for the 
first value of a series of 20 values would 
be 1/21 or 4.77 per cent; the 2nd, 2/21 or 
9.53 per cent, etc. ; and the 20th value, 20/21 
or 95.23 per cent 

Under these conditions it will be noted 
that the first and last values in the series 
of 20 will be plotted in positions as though 
they are the smallest and largest values in 
a series of 21 values (100/477), with 10 
values above 50 per cent and 10 values be 
low 50 per cent. These plotting positions 
are more consistent with theory and with 
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the facts as observed, and Case [V is there- 
fore recommended 


Plotting on Norme! Probability Paper 
In summary, the procedure for plotting 
observed or experimental data on normal 
probability paper is as follows 
1. Arrange the data in order of ascending 
magnitude 
2. Assign a serial number “m” to each 
of the n values 1, 2, 3 n 
3. Compute the plotting position of each 
serial value, giving the probability equal to 
or less than for each value by the expres 
m 
sion the ratio as 


expressing a per 


n 
centage 
4. The scale by which the observed or 
experimental data were measured is then 
laid off on the Y-axis and the plotting po 
sitions are the probability scale on the X- 
axis. The points are plotted, using these 
(X. VY) coordinates 


Interpretation: 


1. If a straight line develops in the 
plotting, it indicates that the data have a 
normal distribution; that is, in accordance 
with the theory of probability we expect 
results distributed in this manner 

2. If a straight line does not develop in 
the plotting, we suspect that something is 
changed in the conditions affecting the 
observed measurements beyond what is nor- 
mally expected. This might mean careless- 
ness in measurements or it may mean that 
had not measured the same character- 
istics under the same conditions or that we 
had been measuring at the same time two 
or more distinctly different things. These 
very useful interpretations are immediately 
visually apparent in the graphical presenta- 
tion on probability paper 


we 


Graphical Determination of the Mean 
and the Standard Deviation 


Following the above procedure, the 20 
determinations of suspended solids of sew 
age shown in Table | are plotted on normal 
probability paper, Fig. 6. Inasmuch as the 
distribution forms a straight line (is nor- 
mal), it is readily possible to determine 
graphically (1) the mean of the series and 
(2) the standard deviation from the mean, 
measuring the degree of variation among 
the data 

The at once determined where 


is 


mean 
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Thus far we have dealt with data that are 
symmetrical about the central value 
as straight lines In the next 
shall deal with skewed distribu 
selected extreme values 
and storm rainfall intens: 


normal, 
and «plot 
we 
such as 


droughts 


ties 


ill—Use of Skewed Probability 
Paper 
This section will deal with skewed proba 
bility paper as applied to series of extreme 
such as floods, droughts, or storm 
intensities. It is well known that 
phenomena such as 


values 
rainiall 
extremes of hydrologix 
floods and droughts do not follow a normal 
symmetrical distribution, but rather 
skewed (the more severe values deviate be 
yond the mean to a much greater extent 
than the less severe values deviate below it) 
Gumbel* developed a standard skewed dis 
tribution based upon the theory of largest 
values which when reduced to straight line 
form on special probability paper sug 
gested by Powellt, simplifies and facilitate 
the graphical solution of statistical 
problems dealing with extreme 
values 


are 


as 


many 


series o1 


4 comparison of the normal probability 
curve and Gumbel’s standard skewed dis 
tribution of largest values is shown on Fig 
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‘ rmal po ‘ e observations teturn Period, T,, their position on the probability summation 
t fined as the mean number of observa scale of the skewed probability paper. 
imciding at the mud f average tim recessary to obtain Series of data that are truly extreme 
mbel's skewed dis ' value equa greater than a values will plot as a straight line on the 
skewed probability paper which facilitates 
interpolation and extrapolation. From such 
a straight line, probability of any severity 
can readily be determined graphically. 
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4. Plot the pomts. The 
¢ observed measurements 
aid off on the linear Y-axis 
plotting positions are the pr« 
mation scale on the X-axis 
Plotting 5S. If a straight line is indicated by 
= tted points it may be sketched graphica 
r it may be fitted by more precise mica 
(Ss) Usually a graphical sketching is adequat: 
The procedure and interpretations are 
best illustrated by speciti applications 
which follow 


Flood Date 
For purposes of illustrating a series 

maximum values, the annual flood,* the 
ighest peak discharge im each water year 
s used. T able 3} represents such a seri 
for Clark Fork below Missoula, Mont 
lrainage area 8,690 square miles, for the 
riod 1930-1948. The plotting positions of 
Column 5 are in ordance with Gumbel's 
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Plotting Series of Extreme Values 
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tion line, employing the reduced variate 

er » dion , cale tor x’ If the flood flows are ex 
tent : ressed , vields. cts per square mile ot 

. . listributions for different drainage areas 
are directly comparable. In this example 


CFS. Per Sq t 
Mi. in order i \¥ 
“—_ , 11,400 in terms of cfs., or 1.31 in 


(1) 


‘ 


terms of yield. In a similar manner, if the 
Most Probabie Flood (located by the Mode, 
X’=O) is also expressed as a yield, cfs 
per square mile of tributary drainage area 
(in this example 19,500/8,690 or 2.245), 
a comparative measure ot flood potential 1s 
obtained. The slope and the Most Probable 
Flood (MPF) expressed in terms of yield 
are two significant indices for comparative 
study of flood characteristics. These indices 
also afford an excellent summary, as the 
complete distribution line can be recon 
structed simply by locating the MPF on 
the modal line and from this point lay off 

the slope and draw the distribution line 

19 9485 Drought Deta 

For purposes of developing a series of 
slope of the line on skewed proba minimum values, minimum monthly*® aver 
lity paper is a measure of the degree of age drought flows occurring during the 
variation among the annual flood values. summer-fall period, May through Novem- 
rt ] may be obtained graphically by ber, of each year have been selected from 


; ms on pe 
: *Minimum daily average or minimum weekly 


caling any developed by the distribu- average discharge data also develop series of 
nimmum extreme vaiues 
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test for statistical significance between 
neans would pr ceed as follows 
1. Plot the two distributions t 
normality 
btain the mean and stan 


of each series 
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2, te relation to each other at 90°. The rela 


4. Compute the Standard Error 


then : 
between the two 


ference 


5. Obtain the difference between the two 
means 
Decide up a confidence level for test 
riteria, 95 per cent certainty, or 99.73 per 
ent or any other level desired 


Apply the test for statistical significance 


ence of the difference 
root For example, 95 per cent certainty 
and- 
ypo- 


Subtract from the difference, 2 times the 
Standard Error of the difference and, if a 
positive difference remains, it can be cor 
cluded that the difference is statistically 
significant at this level of confidence. If 
after subtracting, no positive difference re 
mains or if a negative value occurs, then 
the difference was completely washed out 
by chance alone and it can be concluded that 
two the apparent difference between the tw 
4 or Means is not statistically significant 
the Applying this criterion t two 


trations 


test is unduly severe 


two 
the 
the 


tw 


“<9 
lard : ‘ 


washed out 


tree poeee 


os os 
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a. os 
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Buffalo, N.Y. sewage, 





hance alone; therefore the apparent difter- 
ence is not statistically signifcant 

From Figure 28 

Series A Influent Series B Effluent 


Mean 135 Mean o4 
SI ; SE «= 


1 Certainty” 


7R) +476 


ystantial positive difference remains 


unted for by chance; therefore there is 
lly sagnificant difference 

Historical 

In concluding this series, reference to a 
few pioneering applications of statistics to 
sanitary engineering is appropriate. The 
profession is indebted to the early pioneer- 
ing work of Professor Earle B. Phelps who 
made wide use of statistical tools; to the 
late Allen Hazen for his development of 
probability paper and its application to 
storage requirements and to flood probabil 
ity: to Professor Gordon M. Fair for his 
early use of statistics as a research tool; to 


ybalulity pag to evaluation sewage 
treatment operating data; and more recent- 
ly to Professor E. J. Gumbel for his devel- 
opment of standard distribution of extreme 
values 

In preparation of this series, the writer 
wishes gratefully to acknowledge the assist 
ance rendered by three Georges: 1.¢.. Sy 
mons, (Man. Ed, Water & Sewage 
Works), Fynn (Ch. Chem., Buffalo Sewer 
Authority) and Hazey (Ch. Oper. Filter 
Plant, Wyandotte, Mich.) for supplying a 
considerable volume of data for analysis. 
The writer wishes also, gratefully to a 
knowledge the extensive and painstaking 


deducting practically all that can be C. E. Keefer for his early application of computations of Mrs. Mildred Harter. 


Commercial Pipe Sizes for Fire Streams* 





Fire Flows Required for Towns of Various Sizes, 


Ordinary Fire Streams 


80 Pounds 
Pressure 


$0 Pounds 
Pressure 


| 70 Pounds 
Pressure | 


6 Pounds 
Pressure | 


by National Board of Underwriters 








Required Fire Flow, 
Gallons per Minute 
for Average City 


Fiow Cu. Ft 
Required Size 
Flow Cu. Ft 


Population 


Number of 1 '4-Inch 
Hose Noaries 
quired Size 


Pipe in 


Ins. 
ired Size 
pe ine. 


Dogs 
e Plow Cu. Fe 
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pr Min. 
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per Min 
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Pipe Ins 
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1 000 
1,500 
2,000 
2,500 
3.000 
3,500 
4,000 
4,500 


per Min. 


1,000 
2.000 
4,000 
6,000 
10.000 
13,000 
17,000 
22,000 
28,000 
40.000 
60,000 
80,000 
100,000 
125.000 
150,000 
200,000 
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Required Size 
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High-Pressure Fire Streams 








110 Pounds | 120 Pownds | 130 Pounds | 140 Pounds | 150 Pounds 
Pressure Pressure Pressure 


11,000 
12 000 





| 


35 6 6 
70 10 
105 12 
' “4 
a) 
16 
18 
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Over 200,000 population, 12,000 gallons a minute, with 2,000 te 
8,000 gallons additional for a second fire 

In residential districts the required fire flow depends upon the 
character and congestion of the buildings. Sections where build- 
ings are small and of low height and with about one-third the 
lots in a block built upon, require not less than 500 gallons a 
minute; with larger or higher buildings up to 1,000 gallons is re- 
quired, and where the district is closely built, or buildings ap- 
proach the dimension of hotels or high value residences, 1,500 to 
3,000 gallons is required, with up to 6,000 gallons in densely built 
sections of 3-story buildings 
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convert cubic fect to gallons, by 7.4805. 
ie ~, = the following assumptions were 





TABLE OF EFFECTIVE FIRE STREAMS 
Using 100 feet of 242-in. ordinary best quality rubber-lined hose between nozzle and hydrant or pump. 


34 Inch Smooth Nozzle, Size 1 Inch 
37 62 73 85 97 

43 54 65 46 7 e 8 4 

Jo. s 9 $0 60 7 i 40 Pressure at Nozzle, tbs 30 0 60 70 & 
Pree eet 100" 29% > 7. 7. 6 Press. lost 100’ 24” hose... 7 12 13 1S 17 
Verti al Height, feet 48 60 67 #72 7 7 62 Vertical Height, feet $1 64 (73 ? 85 +4 3 
H rontal Distance feet 37 44 50 54 2 49 Horizontal Distance, feet... 47 > 61 67 72. U 
Gallons Discharged per min. 90 100 116 127 7 3 142 Gallons Discharged per min.161 5; 208 228 246 263 206 

1% Inch 

Pressure at Hydrant, Ibs 46 = 102 119 
Pressure at Nozzle, lbs 3% 4 5 : J 0 30 4 ys 
Press. lost per 100° 24” hose zs 4 0 } = oo 
Vertical Height, feet 6 8 7 
Horizontal Distance, feet $4 63 70 76 81 8S S6 66 73 79 «84 
Gallons Discharged per min.253 292 326 357 386 413 307 354 396 434 469 


Smooth Nozzle, Size ee 
41 


Pressure at Hydrants, Ibs Pressure at Hydrant, Ibs 


72 7 
291 314 


Smooth Nozzle, Size 
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LINK-BELT experience . . . 
Plus LINK-BELT quality components . . . Combine to solve 
your Water, Sewage, and Industrial Waste Treatment problems 








In Cities, Municipalities and Industrial 


Plants everywhere, Link-Belt equipment Straightline Collectors 
Two 200 x 200 ft. settling tanks at La Verne, Califor- 
provides reliable, efficient service. nia, have Straightline Collectors indicated by No. 1 
Peak-cap bearings, pivoted flights, and “Straightline 
Action” mean top efficiency 





nest in modern Water, Sewage, and 
Liquid Waste Treatment Equip- 
can be as simple as calling in a 
Sanitary Engineer while you are 


lanning stage. For the Link-Belt 





ened and built to the highest 
d backed by more than 30 years’ 
in this field 

t Sanitary Engineers will be glad 


th your engineers chemists and Straightline Mixers 


Straightline Paddle Mixers (No. 2 above) provide 
gentle rolling action in two 48 x 200 ft. mixing tanks 
Drive units for all tanks are Link-Belt Electro-Fluid 
pment Drives with “Cushion Action 


the best in modern treat- 
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<q Bio-Filtration Systems 
This system consists of high 
rate shallow hiters and recir 
culation of the effluent from 
the hier to the settling tanks, 
im single-stage or two-stage 
treatment, as required 


Scum Breckers > 
Used in either round or rex 
tangular digestion tanks to 
break up the floating scum, 
and to paddle down and sut 
merge it 


Y 


4 Circuline Collectors 
“Straightline Action” assures 
quick and positive sludge re 
moval from the entire tank 
floor in one revolution 





Grit Collectors 

and Washers > 
Effectively collect, wash and 
remove settled grit and sep 
afates it trom putrescible or 
ganic matter 


Thru-Clean Bar Screens Straightline Bar Screens Tritor Screens 


A coarse bar rack and chain operated rakes equipped For removal of floating solids over 4)” in size, from For the removal of screenings 


with fingers that clean thru the rack from the back incoming sewage or industrial liquids, thus protect and grit at small sewage treat 
The screen cannot be jammed by large objects since ing the equipment in the following plant units ment plants. With the Tritor 


the rake will enter under and lift them Screen, one Mechanism accom 
plishes removal of both grit 


and screenings 





Other Products Include 
Air Diffuser Units; Non 
Clogging Spray Nozzles; 
Traveling Water Intake 
Screens; Rotary Screens; Ro 
to-Louvre Sludge Dryers; 
Chemical Handling Machin 
a ery; Car Spotters and Haul 
. “9 age Systems; and a complete 
Flash Mixers Liquid Screens line of Elevating, Conv ion 
For rapid and thorough mixing of chemicals with An efficient and economical screen for the removal and Power Transmission Ma 
water, sewage or industrial liquids. A large four- of solids from industrial liquids. Units are available chinery. Catalogs sent on re 
blade propeller operates without under-water bearing in several sizes with coarse or fine screen medium quest 














SERVICE 1S AVAILABLE THROUGH THESE LINK-BELT COMPANY SALES OFFICES ~ 


*Wompeg 1315 Portage Ave 
Helitexs, % S Austen Bros Lia 
St Loews! 517 & Lith St Sales & Store 118 Motes St 


hac asonwile 2 *Sait Lake City | 108 South Fourth West St 
*Sen Francisco 24 0 Paul Ave IN APRICA—LINK- BELT AFRICA LIMITEL 





444 Broadwey Huntington 9. W Va “Pittsburgh 13 020 Contre Ave 
L116 Murphy Ave SW Indvenepots 6 s *Portiand 9 Ore 1637 8 W 14% Ave 
7315 St Pew St indanapets 6 
"Kansas City & Mo 
33 *Sesttie 4 3405 Sixth Ave & Sorings Transvaal Unon of South 
"Spokane 13 % 1303 Washington St Alcea industry Roed Bes 287 
Washington 1.0 °C 740 Eiventh St. OW 
Wikes Berre 15 W Marker St 1% AUSTRALIA 
Wrirmngton 43 Det 805 Orange St Marnchwtie NSW Matleabie 
S26 Castings Pty Lite Bch St 
ieans 12 & ) Tricon Co r 0 LT Lomres Sydney NSW Link Batt Pry 
$00 Latimer St Sales & Store 747 Tchowpitowlas St om CARERS LSS CS Lid (Sales & Store 17 Goudtbwrn $ 
731 Lastere Ave 
1625 Wares St ? (Export Orv ? SHOVEL CRANES (ink Bett Speeder 
5938 Linsdale Ave *Oskiend ? Cait - Cespeseian, Coder Sapieh, “eee 
: Ol W First St *Prtadeiphvs 40 2045 W Hyntng Pe ) 3 1201 Sate St Sw 
Grand Rapes ? 525 Burton Street, Sw Prutadetpina 20 Olney Foundry 
“Heuston | 3203 S$ Waynce 180 W Duncannon Ave Bawra, Ont (Fary 


“Also Factory Branch Stores 


Orstributers and Mepresentatves throughout the 
19 Cherch St world 
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AMERICAN. 


84th YEAR s 
130 North Broadway 
AURORA, ILLINOIS 


Ofer Creee 


WELL Works 


— Pumping, Sewage Treatment, and 
Water Purification Equipment 


RESEARCH - ENGINEERING - MANUFACTURING 


+ Sete: Representetres Qrovghou! the World 


AMERICAN 
Ede ST o 
t- ‘eee 


+ thew Tort + Cleve a “eres + Renee City 





PROCESS...AND EQUIPMENT...FOR SEWACE AND INDUSTRIAL WASTE 


ACTIVATED SLUDGE TREATMENT 
BIO-ACTIVATION PROCESS—s patented 


best « t 
cx 


BOD obtained 
sewage is passed to aeration tanks 
ere Because 
of the which 

nsiderably reduces the strength of the pri 
nary effluent can be readily han 
lied by the activated sludge process without 
und short the 


tial high removals of 
hefore 


ite z ea wi 


are 
svyster g the 
activated sludge is developed 
| hiter treatment 


intermediate 


verloading the liquor 
treatment 
usual upsets caused by exceptional condi 


litions and shock loads 


tin N 9B 


Here, imi 


. Recon her ater) ie! her ster) Options 
+ mat Wage Comet 

+ Fig 9000 a fq 5800 Sewage Pomp: 

+ Fig 9960 Premary Seedge Fume 


7eosgT ses -ze ror e 


MECHANICAL AERATION—« 


lowndraft t 


f a circulating pump with 

As liquor passes through 
irawn in and intimately mixed 
ixture is ejected at high velocity across the 
distributed uniformly 
rising slowly to the surface 


nsists 


¢ and hydraucone assembly 
bubbles of air 
This 


tank floor equently, ef 


the pump, f are 
with the sewaare 
trained 
1 fine air bubbles 
men aintain the activated sludge process 
AMERICAN” Aerators are installed in sin 

g walls because the pattern of recir 
s betwten the units, thereby eliminat 


air is 


cross the tank af 


wut divi lit 
« haffl 


ts 


| for Bulletin N 265 


JET AERATION—! f t ixture of liquor and finely 
divice to the aeration No other method of aeration 

sally high rate of oxygen absorption at remarkably 
mically provided for existing 
er plate or tube installations easily replaced 


na ron ecom 


La 





Described and Illustrated in Manual No. 149 

ROTARY DISTRIBUTORS—Reaction and Positive Drive Types 
The Reaction type is manufactured with 2, 3, 4, or 6 arms In gen 
eral, the 3 arm distributor has the advantage of minimum wind 
effect ertia, and perfect balance. The Positive Drive 
type is rotat tin y independent of the sewage flow, by a 
motori sed under conditions of low 
available hea flew. “AMERICAN” Dis 
tributors are equipped with a patented dual oil seal which eliminates 
nercury, protects bearing surfaces, and will 


low starting 


zed gear reduction unit It is 
; 


i wide va si 


Send for Technical 

Supplement TV on 

Telescoping Sludge 
Valve 


troublesome and costly 
withstand at least 10° of water pressure 


Send for Bulletin No. 257A 
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GRIT REMOVAL 


AMERICAN CAMP REGULATOR—an a/ 
justable control to maintain velocity of sew- 
age flow thru grit channels at optimum rate 
regardless of rate of flow thru plant. 

GRIT CONVEYOR—single strand, drag type 
Carries grit to hopper for washing and re- 
moval 

GRIT HYDROWASH—aerit washed free of 
organic matter by turbulent downflow re- 
circulation of liquor in grit hopper 

GRIT ELEVATOR—tube type, totally en- 
closed for lifting well-drained grit to desired 
height 


Manual! or automatic operation 
Send for Bulletin 249A 


=p 


American 
Camp 
Regulator 
for 
Grit 
Channels 


Send 
for 
Technical 
Supplement 
“CR” 


SCREENING 


MECHANICALLY CLEANED BAR SCREEN 
AND GRINDER—designed for wide range of 
channel widths, settings, and arrangements. 
Grinder attached to sorting tray . . . shredded 
screenings returned to sewage flow. 

Send for Technical Supplement “MS” 


PRE-TREATMENT 


GREASE FLOTATION UNIT—removes 
grease and oils, produces simultaneous aera- 
tion and agitation, and oxidizes objectionable 
odors. Send for Bulletin No. 260A 


Ne. 5500 Sludge Pump 


SLUDGE REMOVAL 
POSITIVE FLIGHT CONVEYORS—for rex 
tangular settling tanks. 

—— CLARIFIERS—for round settling 
tanks. 
SLUDGE AND SEWAGE PUMPS—Fig. 5500 
cutting type primary sludge pump. Fig. 5100 
enclosed impeller type raw sewage pumps. 
Fig. 5600 single vane impeller type sewage 
pumps. Fig. 3400 recirculation pumps. This 
line of horizontal and vertical pumps ranges 
in size from 3” to 18” inclusive, in capacity 
from 40 to 10,000 GPM, and in head from 
5’ to 85’. 

Send for Bulletins No. 237A 

253A, 261A 


250A 








FINANCING SEWERAGE IMPROVEMENTS 


NE of the most pressing problems im 

many urban communities is the dis 
posal of sewage and industrial wastes. The 
pollution of our rivers, harbors arid inland 
and coastal waters into which raw sewage 
and industrial wastes flow directly or are 
being pumped has not only impaired or 
lestroyed their value for fishing and recrea 
tional purposes, but has already become a 
serious menace to the health of the people 
and this increasing more and 
more with the rapid increase in our urban 
population. Some of our cities pump their 
water, including the water which is used in 
their homes, from rivers which are polluted 
spstream by the raw sewage of another city 
or by chemicals and wastes from some mill 
or factory. It would take a lot of persuasion 
to make me believe that any city or private 
corporation has the right so to pollute the 
rivers and harbors which God has given t 
all the people of this country 

What are we going to do about it? 

For one thing, we can require private in 
dustry to clean up its own mess by treating 
it before dumping it river, or by 
running it through a city’s sewage treatment 
aving for the 


menace is 


mto a 


plant and p service 


Financing the Big Problem 


Our big problem comes in financing the 
construction of the sewage treatment plant. 

In the past the construction of sanitary 
sewers and sewage disposal systems has 
financed for the most part by the 
of general obligation bonds sup 
ported by taxes or by taxes and special 
assessments. In many cities special assess 
ments for all or a portion of the cost of 
sanitary sewers have been levied upon the 
f abutting upon the improvement, 
whether such property is improved or un 
improved. The balance of the cost and the 

st of intercepting sewers, force mains, 
pumping stations and outlets and sewage 
treatment plants in the cases where they 
have them, have been borne by the tax 
payers at large of the cities. As it is ex 
tremely difficult, if not impossible, to sell 
bonds payable solely from special assess 
ments, the cities would issue their general 
bligation bonds payable from taxes, the 
the taxes in each year being 
the amount of special assess- 


been 


issuance 


property 


amount of 
reduced by 

nt collections 

But constitutional limitations and re 
strictions on the issuance of bonds or the 
of debt have caused us in recent 
consider the possibility and the 
feasibility of financing the construction of 
sewage disposal systems by the issuance of 
revenue bonds, the interest on which is 
payable solely from the proceeds of sewer 
service charges (sometimes referred to as 
sewer rental) to be imposed on those whose 
sewage is disposed of or treated by the 


incurring 
years to 


system 


Legal Questions Involved 


I was first called upon to draft legisla- 
tion for this type of financing 17 years ago 


We then had very few court decisions to 
help us as only a few cities had attempted 
to impose a charge for their sewers. We 
have been confronted with these legal ques 
tions 


1—What are sewer service charges? Are 
they related to the taxing power, or are 


By ROBIE L. MITCHELL 


Attorney 


Mitchell and Pershing, New Yorl 





The author of this article, with a 
background of experience in develop 
ing plans for financing sewerage um 
provements, drew up and later suc 
cessfully defended the Sewer Revenuc 
Ordinance of the City of Miami be 
fore the Florida Supreme Court 

In this important case the favorable 
decision won by Mr. Mitchell from 
Florida's Supreme Court not 
established the constitutionality of the 
Sewer Service Charge method ot 
financing sewerage improvements in 
the state of Florida, but also estab 
lished a precedent of considerable im 
portance in future cases of like nature 
in all parts of the country 


only 











they to be classified as special assessments 
based on benefits? If the former, must the 
proposed bonds be authorized at an election 
or must they be included in computing con 
stitutional or statutory debt limits? If they 
are to be treated as special assessments 
should not provision be made for a public 
hearing after proper notice? Or are they to 
be treated merely as charges for services 
rendered? 

2—On what factors 
charges be based? 

3—How shall the collection of delinquent 
charges be enforced? 

In 1945 I drafted legislative acts to 
authorize several cities to construct sani 
tary sewers and sewage disposal systems, 
to impose sewer service charges and to 
finance such construction by the issuance 
of sewer revenue bonds payable solely from 
such sewer service charges. For fear that 
the courts might possibly hold that the 
sewer service charges to be imposed under 
these special acts should be treated as special 
assessments, I provided in the acts for a 
public hearing on these service charges in 
substantially the same manner as in the cas« 
of special assessments. 

I then prepared the ordinance for sewer 
revenue bonds in two of these cities. The 
conditions in the two cities are not the 
same. In one about 4% of the area, in which 
about % of the population live, had sewers 
through which raw sewage flowed or was 
pumped into a bay in the city’s front yard 
These sewers had been paid for by general 
obligation bonds of the city, payable from 
taxes on all taxable property in the city 
and additionally secured by the proceeds of 
special assessments levied on the property 
abutting on the sewers. The new project 
involved the laying of additional sewers in 
the remaining populated sections of the city 
and the construction of a sewage disposal 
plant to treat and dispose of the sewage 
from the entire city. In setting up the 
financing program it was felt that it would 
not be equitable to impose the same charge 
on property which had already paid special 
assessments as on the property to be served 
by the new sewers. So provision was made 
for companion bond issues, one to cover 
the cost of the new sewer lines (collection 
system) and the other to cover the cost 
of the sewage disposal system, including 
the intercepting sewers, force mains, pump- 
ing stations, the treatment plant, etc. The 
first issue consisted of general obliga- 


should the sewer 
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tion bonds payable from unlimited ad 
valorem taxes and additionally secured by 
special assessments (for about 60 per cent 
of the cost) on abutting property. This 
would place the property owners getting the 
new sewers on substantially the same basis 
as those who already had sewers and who 
had paid special assessments for a part of 
the cost of their sewers. The second issue 
consisted of unsecured sewer revenue bonds, 
payable solely from sewer service charges 
based on water consumption by the sewer 
user 

This plan of financing would place some 
burden on the owners of unimproved prop 
erty in the new area, special assessments for 
the new sewer lines in front of such prop 
erty and a tax to pay a part of the first issue 
of bonds. The second issue of bonds would 
be payable from equitable sewer service 
charges based on extent of use of the sewer 
in both the old and the new areas. 


No One Plan Will Fit Every Case 


The consulting engineers suggested that 
some charge be imposed on all unimproved 
property im the city in the nature of a 
“readiness to serve” charge on account of 
the fact that the construction of the system 
could be shown of benefit to all property 
in the city, whether improved or unim 
proved. But from the decisions of the courts 
up to that time, including the decisiéns of 
the Supreme Court of Pennsylvania in two 
Philadelphia cases, I feared that any such 
‘readiness to serve” charge would be treated 
as an exercise of the taxing power, re 
quiring an election on the issuance of the 
proposed bonds and also the inclusion of 
such bonds in computing the charter debt 
limit of the city 

In another city we now propose to in 
clude in the sewer revenue financing the 
cost of the sewer lines in the presently un 
area and impose an “adjusted’ 
service charge on the people in that area 
instead of a special assessment. It would 
appear from two decisions of the Supreme 
Court of that state that, if the proceeds of 
special assessments should be pledged to 
the bonds, it would be necessary to hold 
an election on the question of issuing the 
bonds. In another city, where the present 
sewers are entirely inadequate, many of 
them must be reconstructed and new sewers 
as well as a sewage disposal system con 
structed, the authorizing ordinance which 
was adopted last month makes a uniform 
sewer 1arge on all users because 
of the extensive reconstruction required to 
place the existing sewers in good condition 


sewered 


service 


I have mentioned these different situations 
to show that there is no one plan of fi 
nancing which will fit every case. The 
financing plan for each situation may have 
to be a tailor-made joh and the working 
out or the setting up of each plan will in 
volve a considerable amount of work and 
the closest cooperation on the part of the 
governing authority and its consulting engi 
neers, bankers and lawyers 

Referring now to the three 
tions which have confronted us 


legal ques 
1—What are sewer service charges? 
2—On what factors should the sewer 
service charges be based? 
3—How shall the collection of delinquent 
charges be enforced? 
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Whet Are Sewer Service Cherges? 

In my opimeon these questions are closely 
of them | been 
vincingly answered by the Supreme 
opinion a ming tne 


yurt validating 


related and all con 


rida in its 


the Miami 
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City of Philadelphia did not comply with 
the statute because they imposed taxes and 
not charges for the use of the sewers. In 
the first case (In re Petition of the City of 
Philadelphia (1940) 340 Pa. 17, 16 Atl. 
(2d) 32) the ordinance was held invalid 
because the charge was made applicable not 
only to properties actually connected with 
and accommodated by the sewer system but 
also to vacant lots and properties not con- 
nected with the sewer system. In the second 
case (In re City of Philadelphia (1941) 
$43 Pa. 47, 21 Atl. (2d) 876) the rate im- 
posed by the ordinance was a combination 

two factors: (1) three mills upon each 
dollar of assessed valuation, and (2) 25 
per cent of the water service charge, or 
water rent. The sewer rental rate based on 
assessed valuation of properties actually 
using the sewer system was held invalid 
as a tax measured by the value of properties 
served without relation to the use of the 
sewers 

In the third ordinance, which was sus 
tained in Gericke v. City of Philadelphia 
(1945) 353 Pa. 60, 44 Atl. (2d) 233, the 
charge was “based upon the water con- 
sumption of the property served as measured 
by the charges for water supplied (water 
service) for the then current calendar year.” 

Only a short time before filing the brief, 
the Supreme Court of Arkansas in City of 
Harrison v. Braswell (1946) 209 Ark. 1094, 
194 S.W. (2d) sustained an issue ot 
water and sewer revenue bonds of the City, 
payable solely from revenues of the munici- 
ml waterworks and sewer systems, saying 


12, 


“A sanitary sewer system without wa- 
ter would be a total loss, and a water 
system without a sanitary sewer system 
would be impractical, if not entirely use- 
less. So each complements or supplements 
the other.’ 


In its decision in the Miami case the 
Florida Supreme Court held that the im 
position of fees for the use of the sewage 
disposal system is not an exercise of the 
taxing power or the levy of a special assess 


ment, saying 


“A sewer system is complementary to 
a water system. A sewer system would 
be of no value without a water system and 
a water system would be entirely incom- 
plete without a sewer system. So the 
principles of law which would apply to 
one system must likewise apply to the 
other.” 


Basis of Charges 

Referring to the nd question, the 
service charges in the Miami ordi 
were a certain percentage of the 
which in turn is based upon the 
water consumed as determined 
meter measurement. This method appears 
to be the most equitable and was sustained 
Florida Supreme Court 


sec 
sewer 
nance 
water bill 
quantity of 
} 


by the 


Collection of Delinquent Charges 

As authorized by a provision we in 

rporated in the special legislative act, the 
Miami ordinance provided that the amount 
of the sewer service charges shall be ac- 
tually included in the water bill, but each 
bill showing separately the amount of the 
sewer service charges and the amount of 
the bill for water, and that if the sewer 
service charges are not paid within thirty 
days from the rendition of the bill, the City 
hall discontinue furnishing water to the 
premises and shall disconnect the same 
from the waterworks system of the City 


s 


In approving this method for the col- 
of delinquent sewer service charges 
the Florida Supreme Court said: 


lection 


1952 


“Question Three is closely related to 
Question Two because it challenges the 
method provided for the enforcement of 
the charges for the use of the sewage 
disposal system * * * 

“It is uniformly held that the City may 
cut off the water being furnished by the 
City to a consumer when such consumer 
fails to pay the water bill. * * * 

“It appears to us that if no constitu 
tional rights of the owner or occupant of 
premises are violated by shutting off the 
water for non-payment of the water bill, 
no such right will be violated by shutting 
off the water for non-payment of the bill 
for use of the sewage disposal system, the 
two services being so interlocked that 
neither can be effective without the other.” 


In other words it becomes a case of “New 
and Used Water” as one water and sewage 
works manager has so aptly put it. 


Forcing Connections with Sewer System 


In cases where the premises of a sub- 
stantial percentage of the population are 
using septic tanks and are not connected 
with the sewer system of the City, we have 
another problem. Is it lawful to include in 
the ordinance authorizing sewer revenue 
bonds a provision requiring the owners of 
such premises to connect with the sewer 
system and cease using their septic tanks? 

If the construction of the sewage dis- 
posal system is to be financed by revenue 
bonds, payable solely from sewer service 
charges, a requirement to connect with 
the sewer system or else pay the charge in 
any event may be important. But if the 
construction is to be financed by general 
obligation bonds or if the statute authorizes, 
and the constitution of the state permits, 
the imposition of a readiness to serve 
charge on such premises, the financing may 
not be seriously affected 

In sustaining this provision in the Miami 
ordinance the Florida Supreme Court said: 


“The reasonableness or unreasonable- 
ness of the provisions of the section com- 
plained of must depend largely, and may 
depend entirely, upon the character of 
the terrain of the area affected * * * 

“What may be considered an unreason- 
able requirement to be applied in a vil- 
lage located on the red clay hills of 
Leon County might be a regulation vitally 
necessary for the protection of the public 
health and welfare of the inhabitants of 
a city, the larger portion of the terrain 
of which is not more than 10 or 12 feet 
above sea level and a less distance above 
the average water table. 

“Private rights must always be sub- 
ordinated to public rights and the public 
health is as sacred as any public rights 
can be. * © 9” 


Ownership of Water System Important 


We have another problem in cases where 
the ownership and operation of the water 
system and the sewer system are not the 
same. Fortunately over 90 per cent of the 
urban population in this country is served 
by publicly owned water plants. But where a 
city or a substantial portion thereof is 
served by a water plant that is owned by 
a private corporation, can satisfactory ar- 
rangements be made with such corporation 
for computing and collecting the sewer 
service charges? Will it shut off the water 
for non-payment of such charges? 

Where the pollution is caused by the 
sewage and wastes from several cities, 
towns and villages, we have still another 
problem. In some cities where I have been 





working it is expected that the City will 
onstruct and operate the sewage disposal 
and fimance such construction by 
evenue bonds of the City and ther 
enter into contracts with the adjomuing con 
munities tor treating their sewage In sone 
ases where there are 
towns, cach owning its 
and each being served by a separate water 
system, it will t 
legislation 


sy ster 


sewer 


several cities and 


own sewer system 


probably t 
setting up 4 sanitary cis 

authority covering the 
The preparation of such 
not be an 
financing plan on an equit 
even more diffecult if there 
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x mecessar) 
enact ; 
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are any privately 
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easy task and 


water 


The Portland Water District as an Example 

You may be anxious to have me make 
some suggestions in connection with your 
own situations, particularly here in Port- 
land. But, ‘as | have said, the financing 
plan for each situation must be a tailor 
made job. The Portland Water District is 
a quasi-municipal corporation created by 
a special act of the Maine Legislature. The 
District supplies water to the City of Port 
land and several adjoining cities and towns 
I understand that the City of Portland has 
its own system of sanitary sewers through 
which sewage flows untreated into the bays 
and waters surrounding the City, and that 
the pollution of these waters is now or may 
soon become a menace to the health of the 
inhabitants of the City. If this is true, it 
appears to me that it would be advisablk 
for the City to have a thorough survey made 
of the situation, in the first instance by its 
own engineering, finance and legal depart 
ments and then, at the proper time, employ 
outstanding consultants, particularly 
sulting engineers who have specialized in 
particular line, to cooperate in the 
preparation of a comprehensive plan for 
construction of sewage disposal works and 
the financing of such construction. In the 
preparation of such plan, consideration must 
be given to many matters, such as 


con 


this 


1—The type of treatment best suited to 
the situation, the design and location of 
the sewage treatment works, intercepting 
sewers, force mains, pumping stations, and 
ther equipment, the cost of construction 
and the annual expenses of operation and 
maintenance 

2—The necessity from a health stand 
point of constructing sanitary sewers in 
unsewered areas 
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3—The extent and the condition of the 
sewer facilities in the adjoining cities and 
towns and to what extent the sewage fron 
these facilities contributes to the pollution 
to be abated 


4+—li the construction of a sewage dis 
posal system shall appear to be necessary 
by what public instrumentality shall it be 
constructed and operated, 
construction be financed by general obliga 
tion bonds or revenue bonds? If all or 
substantially all of the area to be served is 
within the limits of the City of Portland, 
perhaps the City is the proper instrumental 
ity. If so, in determining the t 


and shall suc 


type of bonds 
to be issued, consideration should be given 
to the margin between the present debt of 
the City and its legal debt limit and the 
necessity Of preserving that margm ior 
other public improvements 


But regardless of the ability or willing 
ness of the City to issue its full faith and 
credit bonds, | would urge that careful 
consideration be given to the matter of 
issuing sewer revenue bonds, payable from 
sewer service charges to be imposed only 
upon those who actually use the system. li 
this plan should be adopted, however, who 
will collect the bills? The Portland Water 
District owns the water plant. Would it 
like to be a collection agency for the City 
If so, how will it enforce collection, and 
will it be willing to shut off its own water 
tor non-payment of the City 


S sewer service 


charges 


Perhaps the Water District is the proper 
instrumentality. It has done an excellent 
job in bringing pure water to the 
of those who use it. This, h« 
the first half of a complete 
other half is the disposal of 
it has been polluted by the user 


premises 
wever, is only 
ervice The 
that water after 


Reasonableness of Charges 

Financing the construction of sewage 
disposal systems by the 
revenue bonds, payable from sewer service 
charges added to the water bill, is com 
paratively new. There have been some ob 
jections to this type of financing on the 
grounds that the improvement is of gen 
eral benefit to the community and should 
be paid for by a general ad valorem tax 
I have no legal objection to this plan if the 
financial structure of the city or town will 
stand it. But it seems to me that real estate 
is carrying about all the load that it should 
at the present time. It is taxed for schools 
police and fire protection and many other 
essential functions of government, both state 


issuance of sewer 
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financing 


Data Issue 
management 
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and 
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and local, that cannot be financed in any 
other way. But in the case of many of our 
public facilities and utilities I believe that 
it is more equitable to require the users to 
pay tor them 

What Will the Sewer Service Charges 
Amount To? 

In an ordinance which | have recently 
prepared authorizing Water and Sewer 
Revenue Bonds to finance improvements of 
the City’s waterworks system and also ad 
ditional sanitary sewers and new sewage 
treatment tacilities, the initial sewer service 
charges to pay the principal and interest oi 
that amount of the bonds which are to be 
issued tor the sewer improvements and to 
maintain and operate the complete sewer 
system after the construction of the im 
provements, will be 65 per cent of the 
water bill, after making proper adjustment 
for water not entering the sewer system, 
such as water used in the sprinkling of 
lawns, for air conditioning, steam pro- 
duction, etc. In another City for which I 
am working the sewer service charges will 
probably be as much as 100 per cent of the 
water bill 

Are 


consider 


reasonable Let us 
is being ren 

and the 
when the 


such charges 
the service which 
dered by a waterworks system 
service which will be rendered 
second half of the job is done 

Dis 
pure 


The charge of the Portland Water 
trict for delivering 1,500 cubic feet of 
water to the consumer is $2.50. A cubic 
foot of water weighs 62.3 pounds, 1,500 
cubic feet weigh 93,450 pounds, almost 47 
Ia other words, the water user pays 

a ton for water delivered into 
What do you have to pay up 
here for a ton of coal or a ton of fuel oil 
delivered to your home? For the price of 
a pack of cigarettes you get three tons of 
pure water. On the basis of the sewer serv 
ice charges I have just mentioned, you 
would pay from 4 to 6 cents a ton for 
taking away and cleaning up the water 
after you have fouled it 


tons 
less than 6 
his home 


It appears to me that such sewer service 
charges should not be considered unreason 
able to the people in any community, par 
ticularly if they are fully advised through 
the press and public meetings how serious 
a menace to their health the present situa 
tion is and how small will be their indi 
vidual contributions to remove this menace 


The people in a community never object 


to improving their water system in order 
to effect cheaper fire insurance. Why not 
provide some health insurance in addition 
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CONGRATULATIONS! 


TO-—AMERICA'S LEADING 
ENGINEERS & PUBLIC WORKS OFFICIALS 


YOU HAVE MADE TURBINE EQUIPMENT YOUR OVERWHELMING 
CHOICE IN THE POWER SEWER CLEANING EQUIPMENT FIELD 


You have recognized the importance of 
these many exclusive features: 


. Heavy Duty Three Speed Transmission 
with Built in Clutch 
2. Oil Bath Lubrication 


3. Alloy Steel Heat-treated Precision 
Gears 


. Heavy Square Tubular Frame 
5. Sealed Ball Bearing Units 


. Controlled Power to Match Heavy 
Jobs 
7. Shock and Abuse Protection 
. Alloy Steel Shafts With High Impact 
Toughness 
. Standard Boom Height (Extra Height 
Optional) 
. Quick Acting Stiff Legs 
. Complete Protection For Operator THE TURCO MAXI-POWER TWINS 


. Wide Choice of Engines and Pulling are furnished in a wide range of Models with 
Capacities Pulling Capacities up to 15,000 lbs. 


. Every Part Functional—No Gadgets 


. Simplicity of Design and Operation BIG FREE CATALOG 


. Priced Within Easy Reach of all Com- Contains Pictures, Specifications, 
munities Valuable Sewer Cleaning Data 


WRITE FOR OUR 


TURBINE SEWER MACHINE CO., INC. 


5210 W. STATE ST, MILWAUKEE 8, WIS. 
“Reller By Experience” 
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SEWER SYSTEM OPERATION AND MAINTENANCE 
PROCEDURES AT MILWAUKEE* 
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ployed, as these can be shoved aside more 


j 
sing 


hine. C 


the > . 
ne much Teadily than the power machines in order 
€ mach - 

, let street cars pass 
employees 


a point to in Flushing 


tools. to ex “ 
Four flushing crews of three men each 


che [ret oe are maintained. Each crew is equipped 
conmel oot with about 500 ft. of 2%-in hose, one 8-in 
to work in 2nd one 12-in. flushing bag, a wheelbar- 
As a ‘ow, manhole guards and various small 
tools. During the winter a stiff rubber 
coated hose is used, from which the water 
can be drained and which will not freeze 
up during severe cold. In the warmer 
months discarded fire hose is employed, 
which is bought from the Fire Depart- 
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the rubber covered hose is shoved down 
and into the sewer because 

| ing. Hose bridges are 

1 consist of cham- 


sual acci 
There have 





Sterling Chassis—Note Agitator Pipe and Long Handled 
Rake for Cleaning Out Sticks. 


city of Milwaukee | Elgin Eductor Mounted on 
Accident Pre 


w.& 8. W. REFERENCE & 





Discarded 1 


planks fastened together with 
ibber hose is cut 


> planks 


speed 
were Tush 


the rake 
1 
t taker 
leaning gang 
ears old and : in need 
placement. It is he ‘ to inaugu 
mram of modern equipment re 


a pre 


piacements 


! about 8 months of 
all that weather 
During the win- 
lo hand cleaning of 


The eductors operate 
the year, is about 
ys will permit 
ter months the crews « 

atch basins 

Last year 19,262 catch basins were 
cleaned by eductor and 5,099 by hand. Ad- 
mittedly hand cleaning is more expensive, 
but there will always be many catch basins 
that cannot be cleaned with the present 
equipment. And, invariably, either weather 
litions or appropriations for equip- 
ment rental will interfere before the com- 
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Sewer Troublemen 


Each district has a sewer troubleman 
who drives a pick-up truck. His duty is 








Hough End Loader Used for , Cleening Up Jobs and Loading Hand Excavated Material. 
(This practice is new since the article was written.) 
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to investigate all complaints in his d 


trict. These complaints cover a wide range 
of subjects, from water standing in the 
gutter to a leaking kitchen faucet; from 
rats crawling out of plumbing fixtures to 
rubber balls lodged in downspouts, In 
most cases the Bureau of Sewers is not 
in volved, but the troubleman will give the 
best advice of which he is capable 


is 


The troubleman opens up blocked sewers 
and catch basins, calling on the nearest 
labor gang for help. A troubleman and 
two laborers are on duty every Saturday, 
Sunday and holiday to handle emergency 
calls and one of the troublemen is always 
subject to call by the City Hall night 
complaint clerk 


During storms, when hundreds of con 


plaints may come in, various foremen and 
some of the better class laborers are used 
on trouble shooting service. At such times 
the maximum number of crews are oper 
ated that can be provided with transporta 
tion. These forces stay on the job until 
every complaint has been investigated. Ir 
some instances this has taken as many as 
36 hours of continuous operation 

Troublemen are also employed during 
slack periods with the delivery of small 
orders of materials for construction crews 
and the moving of the flushing crews and 
brickmasons from job to job. They also 
answers complaints on manhole 
If the cover and frame are found 
to be in reasonably good condition the 
cover is sealed in place with Hallemite 
which has been giving us good service. All 
flushing crews carry a small supply of 
this compound 
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Angeles, Brown states that nearly one and 
feet of sewer lines are 
three machines, 


ne-half millios 


eaned wit! 
amd the cost of upkeep and personnel was 
cents per toot of sewer pipe cleaned 
Brown states that each machine may 
set up at 10 to 2 locations a day and 
an clean from 1500 to 2500 ft. of sewer 
line daily (Water Sewage Works, 
p. 249, 1947) 

Catch basins at Milwaukee are cleaned 
once each year. This practice varies 
throughout the country. In some places 
they are cleaned as often as once every 3 
months, while in other instances the 
period of cleaning is extended to about 
mece in 3 years, as in Boston. The eductor 
type of catch basin cleaning apparatus as 
mentioned for Milwaukee is most effec- 
and reduces the unit for the 
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removal of grit and other foreign mate 
rial 

In most municipalities, where the water 
works is owned by the city, there is no 
problem in securing water for flushing 
sewers, but where a private company 
owns the water works, the problem differs 
materially Again citing the case of 
Lower Merion Township, it is cheaper to 
use creek water for flushing than to pur- 
chase water from the private utility. The 
township, which has an area of 24 sq. mi., 
has a 700-gal. tank mounted upon a 2%- 
ton truck, and water is pumped to this 
tank from a series of creeks or taken 
from one of the twelve fire hydrants per 
mitted to be used. The tank is equipped 
with a quick-opening valve, and the con 
tents are discharged rapidly to a manhole 
for flushing 


CONTENTS OF CONICAL 
PILES* 


Frequently it becomes desirable or nec- 
essary to estimate yardage in a pile of dirt, 
sand, stone, gravel, coal, etc 


Without any figuring whatever the ac- 
companying chart quickly gives the number 
of cubic yards in any conical pile. 


For example, how many cubic yards in a 
canical pile whose based diameter is 100 ft. 
and whose height is 10 ft.? 


The dotted line drawn across the chart 
shows how it is done. Run the line through 
the 100 ft. diameter, column A, and the 
10 {t. height, Column C, and the intersec- 
tion with column B gives the answer as a 
little less than 1000 cubic yards. 


The range of the chart takes care of all 
diameters from § to 500 ft. and all heights 
from 2 to 200 ft. However, in the event 
that diameters or heights should be greater 
or less the same chart is still applicable. 
Thus if the diameter should be 1000 ft. 
instead of 100 ft. and if the height should 
he 100 ft. instead of 10 ft., the same dotted 
line would solve the problem excepting 
that the answer would be 1,000,000 cubic 
yards instead of 1000 cubic yards. In that 
case the rule is this: For every cipher 
added to column A, add two ciphers to 
the answer in column B, and for every 
cipher added to column C, add one cipher 
to the answer in column B. This means 
that when the problem is 1000 ft. diame- 
ter and 100 ft. height, three ciphers must 
be added to the result in column B 


*Contributed by W. F. Schaphorst, M.E 





DOSAGE CONTROL IN SEWAGE CHLORINATION 


By GEORGE E. SYMONS 
Vanaging Fditer Water « .) roe 
entl Consultant and 7 desea fifer, 


Larchn Nw.) 


| SEWAGE treatment works employing disinfection by chlo to mect the chlorine requirement for the flow and sewage strength 
rination, some control of chlorine dosage is necessary to meet (chlorine demand) existing at any hour. 

the varying needs The larger the plant the more important is Chlorine demand rates per day equal ppm. of C.D. x flow 
such control, both from the standpoint of economy and bacterici- ig med. x &34. This value can be determined directly from 
dal efficiencies. Efficient and non-wasteful usage is important the Multiple Chlorine Demand Ndmograph, published in the No 





and there is parti ular merit in efficient ap = 
plication control in thesanmitary fe 
Quite obviously, any system of continu 
ous chlorine dosage control to meet vari 
able conditions will produce the most cfh 
cient results’. Lacking continuous control CHLORINE DEMAND NOMOGRAPH 
some “programmed step by step method of 
chlorination™ offers the best substitute 
The time interval of the steps may be 
dictated by the size of the treatment works, 
the variables of chlorine demand and flow 
the plant personnel and operation routine 
the desired results, and the economy in 
volved. The effect of all these factors must 
be considered in the development of the 
control system 
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A Control System 


In the development of a control systet 
it is necessary to set up certain definitior 
techniques, dosage curves, control tests, anc 
factors. These are essential to meet 
possible variations of chlorine demand 
hours or seasons, and with temperature 
and storms and industrial wastes as well 
as with pumping schedules and other of 
erating conditions 


by 
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CHLORINE 


Definitions 


Chlorine Demand: The parts per million 
(mg. per liter) of chlorine required to be 
added as chlorine water (1 mg. Cle per 
ml.) to produce 0.1 p.p.m. of residual 
chlorine after 15 minutes contact of the 
chlorine water and sewage 

Residual Chlorine; That chlorine added 
to water or sewage which is available, 
after a definite contact time, for reaction 
with orthotolidine or potassium iodide. It 
is the surplus of chlorine added which is 
not required in satisfying the chlorine de- 
mand of the liquid chlorinated 

Spot Test: The determination of the 
residual chlorine in chlorinated liquids by 
the addition of 3 drops of orthotolidine 
reagent to 1 mi. of sample on a conven- 
tional laboratory spot plate 

Immediate Chlorine Demand (1.C.D.) 
The parts per million (me. per liter) of 
chlorine required to be added as chlorine 
water (1 mg.*Cl. per ml.) to produce 0.1 
p.p.m. of residual chlorine when a spot test 
is made. on the sewage immediately after 
the addition of the standard chlorine water 
This value is indicated by the abbreviation 
LCD 

Reagent Facter: The factor used to cal 
culate p.p.m. of chlorine demand from the 10 
amount of chlorine water added to the “i 
sample This factor is calculated from 
the size of the sample (in ml.) used for 
the determination, and the strength of the 
chlorine water in mg. per ml. Reagent LEGEND 
factor * ml. of chlorine water = p.p.m. of +x + 
chlorine demand (C.D) *x- - 

Chlorine Demand Rate per 24 Hours ” - 
The feeding rate, in terms of pounds of 4 ? 
chlorine added per day, required to satisfy 
the chlorine demand of any given flow of ISLAND LABORATORY 
sewage with a particular chlorine demand, 
ie. the rate of feed required in Ib./24 hrs 
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misand pounds per day to pounds per day. Scales “A” 
can be used for quantities rather than rates per day, in 
use Scale “B” reads in quantities rather than rates per 


raph has other applications than in chlorine applica- 
e used to calculate pounds or thousand pounds of 
r sludge, from the analysis and the volume, 

es 
mograph has several advantages, its use is sim- 
e'y accurate readings, its system and use can 
routine control, and it eliminates much calcula 
rine demand determination is made frequently 


Determination of Chlorine Dosage 


ation of the chlorine demand on the samples 
he translated into operation control. The data 
s use include the following: 
nute chlorine demand of the raw sewage 
The residual chlorine or chlorine demand (as the case may 
of a sample of sewage after chlorination 
vusly all of these data represent conditions that have 
1 therefore some relation between such data and tuture 
leveloped. The average or normal expected 
hlorine demand of one hour to the next for raw 
termined from statistical study of the heurly 
e demand*®. Inasmuch as these relations vary 
peratures, it is necessary to develop several 
apply at the different seasons. Typical factors 
alo, N. Y.2 are listed in Table 1 which shows 
ge by which the chlorine demand of the previous hour 
ltiphed to obtain the chlorine demand for the hour 
or practical purposes the percentages were rounded 
s containing one decimal! place as shown 
were no other factors involved, it would be possible 
the Chlorine Dosage Rate in pounds per amullion 
the succeeding hours from these factors and the 
demand in p.p.m. of the sample of the previous hour 
p | , it has been found in practice that there is a seasonal 
—_— my 1 factor tha ist be applied to these calculations. In 
- Posen > tl ter time i ound that something less than the calculated 
At that time 
not test. (It 
ewhat less 


hlorine dosage from laboratory tests will satisfy the actual 
demand of the sewage in the plant and will produce a residual 
ch'orine content in the sewage 15 minutes after dosage. In the 


ummer the reverse is true. Therefore, a serics of Dosage Fac 
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tors to fit operating conditions were developed for the various 
seasons as shown in Table II, for Buffalo ‘ 

Having determined the demand of the raw sewage in p.p.m., 
then by the use of the various tables the Dosage Rate in pounds 
rer million gallons can be calculated for the succeeding hour 
The value multiplied by the flow gives the setting for the chlo 
rinators ac ling!y for the succeeding hour 

As might be expected, there are exceptions which wil! not fall 
into this regular routine. The tests on the chlorinated effluent 
samples are an aid in checking operation and exceptional condi- 
tions. Any continued over-or-under-chlorination calls for adjust- 
ment of the dosage factor. Likewise, the test on the effluent may 
indicate a dosage too low to produce effective disinfection’. 


Special Conditions Affecting Chlorine Control 


To meet the special conditions which arise by virtue of any 
one or more of a number of factors including storms, pumping 
schedules, and others, special ru'es must be developed from 
practical and theoretical considerations 

These rules must consider such items as, over or under-dosages, 
sudden changes in rate of flow because of changing pu‘nping 
sched: les, desired disinfection of storm flows, abnormal chlurine 
demands caused by industrial wastes, false end-points, or effect 
of digestion tank supernatant liquor 


Maintenance of Chlorination Equipment 


Mechanical difficulties with chlorinators may include some un- 
usual occurrences, repairs, or cleaning. 

For example, during the summer months, insects prevalent in 
the locality, may add to the difficulties of operation when the 
insects alight in the water of the bell jar tray and are drawn 
into the apparatus plugging the water lines. Uneven pressure 
exerted on the rim of the jar by the stops being too tight may 
cause strain, and sudden differences in temperature between gas 
and water contribute to the cracking, but greater care and atten- 
tion to these details wil reduce this breakage. 

* Accumulation of chlorine “taffy” in the evaporators may re 
sult in sudden discharge into the bell jars at times. Some of this 
material is high in ferric chloride and the fact that pipe lines 
have been found to contain ferric chloride indicates a possible 
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migration of water. This migration may occur due to 
ack pressure in idle chlorinators 
It has been observed that chlorine solution backing up into 
the discharce lines occurred apparently be- 
all check valves in the lines from 
The corrosive solution causes dis 
integration of the rme needle valve stems, thereby requiring 
re replacement of this item than a other. It is, therefore, 
lient to keep idle machines operating under a slight vacuum, 
frequently to drain a'l tubes and valve chambers to insure 
removal of the corrosive solution. Pressure reducing diaphragms 
have had to be replaced because they developed fine pin holes, 
induced by the suspected reverse mi 


reverse 


fle machines from 
ng of the glass 


dual chlorinators 


cause of « 
ty 


} 
the we 


sibly due to corrosion 
gration Of water 

Cleaning of various items may be by several methods. Carbon 
tetrachloride or acetone to clean bell jars of “gum”; steam fol- 
lowed by hot air or acetone to clean iron pipe lines carrying 
liquid chlorine 

In su wizing, it should be pointed out that the details of 
this method of dosage control are subject to revision as chemical, 
bacteriological, and operating data are obtained, but the fact 
that the disir on results* have been most satisfactory indi- 
hat the iples of the system are basically sound. 
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KILLING ROOTS IN SEWERS WITH COPPER SULPHATE 


By J. W. McAMIS 


Superintendent Water Works and Sewerage, Greenville, Tenn 


Roots give a great deal of trouble in the smaller sewers, by 
causing stoppages wherever they may happen to find an entrance 
nto the pipes carrying domestic sewage 

For four or five years now we have been using copper sulphate 

combat this trouble 

We have a man whose duty it is to visit each manhole in the 
system at least once each month, looking for stoppages. He 
arries along on these trips a small bag or bucket of copper 
ulphate and s a small handful of crystals down into the 

wing sewage wherever he finds that the stoppage is down- 

a reasonable amount of experience in this work a man 
pretty well where trouble is to be expected in the near 
e nature of the flow of the sewage and by the con 

n the bottom of the manhole 
cases where stoppage is due to roots, sewage will back up 
the next manhole above during periods of greatest flow 
the day and will recede during periods of low flows. This 
m may exist for days or possibly weeks before the sew- 
overflow the top of the manhole and run into the 
! phate crystals while the 
1centration of the poisor 


1 + 


le to eliminate it before 


loing this work that 
at he can predict 
1 


} rT 
th Sa > ma 


plants and he tells me t 
when the balls of roots will turn loose ar 
llowing the copper treatment 


st exactly core 
wn to the treatment plant f 


Since we have been using this scheme it is a rare day when we 


have to send out a truck with sewer-rods and other equipment® 
to Gen up a stopped sewer ' 
Regarding the exact quantity of the sulphate required for good 
results, I have attempted no determination of the necessary con- 
centration of copper sulphate. However, it is my opinion that the 
length of the contact period is a more important factor than the 
actual concentration of the copper sulphate. To illustrate; the 
cal condition seems to be where a small flow of sewage, say two 
> £.p.m., 8 just trickling through a mass of roots In a case 
his a small handful of the chemical applied inthe manhole 
upstream from the stoppage will do the trick 
yw the stoppage, greater quantities and possibly re- 
lications would be necessary. If it is kept in mind that 
of contact that is important, rather than the amount of 
yper sulphate, no trouble should be experienced in carrying out 
on 
Another important point to femember is that it is useless to 
apply the copper sulphate in a sewer that is completely stopped, 
for unless there is at least a small flow of sewage through the 
hstruction there is no chance for contact between the roots and 
the copper solution. Sewer rods would be the only remedy here 
at least to start some flow through-and allow the copper to reach 
(Since it is only necessary to kill the small root 
enters the sewer, and not the great mass of roots branching 
t " that of reaching the feeder root 
ng al. Then, the flow pulling on the large 
. rush, weakened base root to break Pre 
lorination of sewage has been found to produce the same results 
n root infected sewers but is not so simply applied as the ccqper 
treatment.—Ed 
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WALLACE & TIERNAN CO., INC. 


Manufacturers of Chlorine and Chemical Control Equipment 
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W AT Master Automatic Visible Vacuum Chlorinators, Stamford, Connecti 
out, Sewage Treatment Plant 
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ODOR CONTROL 


Ihe control of obnoxious odors from sewage treat- 
ment works, long outfall sewers and other disposal 
plant appurtenances is distinctly a field for chlorination. 
Neutralization of hydrogen sulfide (the gas responsible 
for these obnoxious odors), or prevention of its forma- 
tion by controlled application of chlorine, is not only 
uite practicable but also results in economy of opera- 
tion due to reduction of deterioration in interceptors 
und allied appurtenances. 


B8.0.D. REDUCTION 


Treatment plants discharging effluents into water 
courses having extreme seasonal variation in flow have 
profited from controlled chlorination to reduce bio- 
chemical oxygen demand. Field tests have often shown 
a reduction in the five day B.O.D. of up to 30 per cent 


OTHER ADVANTAGES 


Similarly, chlorine prevents filter “ponding.” It is 
also widely used to prevent sludge “bulking.” Where 
grease is a problem, chlorine will aid in its removal and 
minimize its accumulation in small pipes and spray 
heads. When added to return supernatant liquor from 
digesters, chlorine tends to counteract the impact of 
highly putrefactive liquids from fresh sewage. The 
thickening of sludge may be greatly benefited by the 
maintenance of a “chlorine blanket’’ in the supernatant 
above the sludge. Chlorine is also useful in the prepa- 
ration of coagulants such as “chlorinated copperas.” 
Difficult trade wastes, such as those containing cyan- 
ides, can be effectively purified by designing means for 
the application of chlorine into the process 


EQUIPMENT 


For every sewage plant, there is W&T Equipment 
to fit. Visible Vacuum Chlorinators with capacities from 
ounces to 6000 pounds per day—Solution Feed and 
Direct Feed Chlorinators for small plants—and Reagent 
ind Chemical Feeders to meet many varied chemical 
treating applications. All W&T Apparatus is backed 
by over thirty years’ experience and is job-engineered 
by chlorination specialists 


TECHNICAL INFORMATION 
W&T representatives will gladly discuss any sewage 
chlorination problem. Technical bulletins on the many 
phases of sewage chlorination and W&T Chlorinators 


1) 


vill be sent tree on request 
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CONTROL OF ODOROUS AND DESTRUCTIVE GASES IN 
SEWERS AND TREATMENT PLANTS 


By CHAS. C. HOMMON 
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Production 
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Rererence & 


ply and inexpensively on the site of applica 
tion, this scheme has in recent times become 
popular, effective and inexpensive 
m chloride is produced from scrap 
lorine by passing the discharge 
rinator upwards through a tank or 
contaimimg the iron scrap. The over 
from the tower is ferrous chloride 
FeCh) he process introduced in Okla 
oma City by L. H. Scott, Supt. of Water 
and Sewage Treatment, and H. J. Darcey, 
Chief Engr, Oklahoma State Dept. of 
Health, and known as the Scott-Darcey 
Process, was taken over and perfected by 
Wallace & Tiernan Co. In the West and 
Southwest the method has been rather ex 
tensively and effectively used. With the 
equipment, either iron chlorine or chlorine 
! be used at will The equipment can 
he operated to produce ferric chloride 
l for coagulation or sludge filtra- 
m at will 

In the matter of odor correction, the use 
i chlorinated i has many advantages 
r direct chlorination lor instance, 
ere are stale sewages which when chlori- 
ated partially develop decidedly medicated 
odotormish) odors. This odor is not of 
4 traveling nature but is not pleasant and 
visitors would object to it. On the other 
and, chlorinated iron produces absolutely 
oder. For a given amount of chlorine, 
se of the Scott-Darcey method insures 100 
per cent efficiency in respect to theoretical 
drogen sulphide removal per pound of 
lorine The explanation lies in the fact 
the iron has affinity only for the sul- 
and fixes it completely without or 
matter interference, while chlorine is 
part used up by organic matter 
it strikes the sulphide. Frequently 
50° of the chlorine applied is thus used up 

and only 50% ever reaches the sulphide 


\ fact of considerable interest also is that 
application can be made at any 
desired. lf, for instance, it is desir- 
add it at the beginning of a long 
er, the iron is used up only as hydrogen 
ulphide produced Therefore, the sur- 
lus ) travels along in contact with 
he sewage or industrial waste without be 
ing depreciat in any degree by the organic 
mtent Thus, the iron becomes available 
as needed during progress of the sewage 
hetween the point of application and the 
plant It is plain, therefore, that the chlo 
rinated iron method 18 a measure of correc- 
tic hich involves the utilization of chlo 
rine to its highest advantage The method 
insures an efficiency of hydrogen sulphide 
removal at essentially 100 per cent of the 
theoretic this being the destruction of 
1 ppm. of H.S for each 2 p.p.m. of chlorine 
" the reaction 


HC] +S 


hlorinated 


2HCI + FeS 
Since two parts of chlorine by weight 
accounts for one sulphur, the iron involved 
can be pictured as a chlorine carrier in the 
process of “indirect chlorination.” 


From the above, it is readily observed 
that the more modern use of chlorine as an 
agent of controlling hydrogen sulphide 
would have been of material benefit in pre 
venting failure of Canton’s 26 vear old out 
fall sewer, as well as correcting the odor 
problem at the plant proper. When con 
sidering the cost of a large outfall of mate 
rial length it is apparent that considerable 
an be spent for Summer time chlorination 
4s a measure for extending the life of such 


a structure 
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= contact JONES 





to any point in the country 








( one convenient and duis | 


source for ALL 
Your Chlorine Products 


No matter where your plant is located, Jones will deliver your 
chlorine with utmost efficiency, speed and dependability . . . 
and in the right container to meet your requirements. 

But service is just part of the Jones story. Jones Chlorine 
products are processed by quality control methods to assure 
Pp. —2 ——- i uniform top quality. Jones Chlorine has been specified for 
in 16 Wb. 70% avail- Gallons years by the U. S. Army and Navy as well as hundreds of 
an ey Subenes cities and private concerns. If you have a problem in the field 
cylinders Sib. tinsand Deliveries of water purification or chlorination of sewage and industrial 


100 Ib. drums , . . . 
KX a wastes, let us help you. Write, phone or wire for information. 
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Specially Rigged for Distributing One Ton Chlorine 
p-Sewer Chlorinating Stations 
by FRANK H. MILLER 
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LOCATING LOST SEWERS AND MANHOLES* 


Director, 


j } ’ 
crams a2nu Ma 


[' YOU have sewers 
holes for which you have no records or 


available records are imaccurat 
aps, some of the experiences re 


{ practical interest 


settlement of New Rochelle, New 

was started in 1688, and it has en- 

a consistent and rapid growth since 

It was incorporated as a village im 

[8 and became a city in 1899. The 1940 
federal census gives the population as 
*8,408. The area of the city is 104; square 


fer which 
en peri 


inted here may be 


had occasion to investigate a sit- 
here there were constantly recur- 
ring floods. I found a 24-inch vitrified tile 
plugged. From a point 
brook entered this pipe, it 
1,000 feet to the first 
had no plan of this 
drain. I contacted the developer and found 
he had plan, but I took him to the 
tion and he showed me, as well as he 
the course of the drain, 
1, followed a reverse curve 
lrain laid with open joints, and 
through a swampy ‘area im whict 
umber of willow trees 


drain « mpletely 
where an 
was appre 
manhole 


per 
»ximately 
I 


The city 


Id remember 
ich, it seeme 
was 


re were a 
This led me to believe that the 

Wl probability caused by the en 
} rewts into the drain. Thi 


reached sati 


stoppage 
was in all 
trance of w ¥ » } 
spot was too far away to be 
factorily with flexible sewer rods fr 
either oper n the drain. We therefore 
decided to put in a manhole in the swamp 
area. After four days of digging we finally 
the drain at a depth of about 5 
xd opened it. We found the pipe 
filled with roots and it took 
almost two weeks of work to clear the 
line. This experience made me feel that 
there ought to be some means of locating 
underground sewers and drains. 


I was familiar with the use of the 
M-Scope in locating underground water 
mains. So I asked the salesman to try it 
out on this drain with flexible sewer rods 
inserted in the drain. We got 238 feet of 
rods m the drain, placed the transmitter 
and also, by means of the wire 
and clip provided, connected it to the rod 
With the receiving set we were able 
easily to follow the course of the curving 
drain for about 200 feet. At this distance 
the signal became rather faint, but one man 
with keen cars followed it for the full dis- 
tance of 238 feet 


We then rigged up the transmitter and 
receiver on the carrying sticks and went 
over the line to see if by any chance we 
might find any hidden manholes. At one 
point, right over the line, we got a sharp 
signal and started to dig feverishly for the 
manhole, only to find that a steel barrel 
hoop was buried in the ground. However, 
demonstration satisfied me that the 
instrument could be used satisfactorily, 
for the purpose of locating both tile drains 
or sewers and buried manhole covers 


incated 
teet 
cor iple te! 


on the rod 


this 


At amther time, to relieve a flood cun- 
dition, we wanted to install a new 
hasin in the micklle of a block 


Catch 
and connect 


(1945) 
the Fed 


*From Se Wks. Jour. 17. 199 
Published here by permission of 
sew, Wks. Asens 


By E. T. CRANCH 
t of Pablic 


Depart) 


it tO an existing drain at a manhole shown 
on the map at about the point we wanted 
There was, however, no evidence of the 
manhole on the ground. With the M-Scope 
we located manhole within a few 
minutes, just off the paved area, and under 
This time it was 


the 


ahout 3 inches of sod 
the manhok 

the map wed a drain 

east side of the street at 

The M-Scope gave 

street but 


other time 
on the 
intersection 
the side of the 


an 


ral on 


WEBSTER AVE 


Location of point of intersection of catch 
basin lat.;al and main drain simplified by 
use of M-Scope at New Rochelle, N. Y. 


wave a clear signal on the west side of the 
street and, sure enough, we found the man- 
hole about 8 inches deep under the mac- 
adam pavement. 

We had a sewer and a drain running 
through a private right-of-way. The map 
showed a manhole on each. The sewer and 
drain had been installed 14 years ago. For 
the past several years periodic efforts had 
been made to locate the manholes, but 
without success. This right-of-way had 
several angles in it. It passed through a 
line estate and the property was so thickly 
landscaped with evergreens, paths, gardens, 
etc., it would have been almost impossible 
to have resurveyed the right-of-way with 
out doing real damage to the property 
With the M-Scope we located and un- 
covered both manholes within an hour 
One manhole was covered with about a 
foot of dirt and the other with about 3 
inches , 

Another time we tried to follow the 
course of a drain, about 15 feet deep, which 
ran through territory covered with thick 
brush, so that it was impossible to follow 
the line directly from the manhole. The 
first open land was almost 200 feet away 
from the manhole and transmitter, but no 
signal whatever could be picked up there 
We cut an opening in the brush about half 
vay back, and were able to pick up the 
signal at that point. For aleep drains it is 


ks, New Rochelle, N. Y. 


necessary to limit the distance from the 
transmitter 

Another failure we had was in trying to 
imd a couple of catch basins that we 
thought were located near an abandoned 
railroad bridee, where the land is thick 
with brush. Following along the gutter we 
picked up a signal on each side of the road 
nd thought we had located the catch 
hasins, but digging down we found nothing 
I then found I could follow the signal 
across the road. There is a 24-inch drain 
at this point, installed by the old railroad 
company, and apparently 24-inch cast iron 
pipe was used to cross the road. This ex 
pericnce illustrated the fact that in locating 
catch basins or manholes, when a signal is 
picked up, it must be tested from every 
direction to see that it is not emanating 
from a pipe line. 


In a road improvement job we had a 
15-inch storm drain in the road and a catch 
basin on one side of the road with a lateral 
connecting to the drain at an unknown 
point. We wanted to install a new catch 
basin on the opposite side of the road, 
connect this basin to the drain at the same 
point as the lateral from the old catch basin 
and build a manhole at the junction of the 
three lines. The accompanying sketch illus- 
trates the condition we faced. We ran the 
flexible rods through the lateral from the 
old catch basin and, much to our surprise, 
found that it followed a curved line. As 
a check for the point of intersection, we 

In a road improvement job we had a 
15-inch storm drain in the road and a catch 
basin on one side of the road with a lateral 
connecting to the drain at an unknown 
point. We wanted to install a new catch 
basin on the opposite side of the road, 
connect this basin to the drain at the same 
point as the lateral ftom the old catch basin 
and build a manhole at the junction of the 
three lines. The accompanying sketch illus- 
trates the condition we faced. We ran the 
flexible rods through the lateral from the 
old catch basin and, much to our surprise, 
found that it followed a curved line. As 
a check for the point of intersection, we 
ran the rods up the 15-inch drain from the 
manhole at Webster Avenue and located 
it on the ground. At the indicated point 
of intersection we dug down and found 
ourselves at the exact point desired. If we 
had simply assumed that the original lateral 
had been laid on a straight line as it should 
have been, we would have dug for days 
before we would have found the right spot 

We have also used the M-Scope to trace 
the meandering drain laid in 1894 and 
mentioned at the beginning of this paper 
Here the instrument proved very effective 
and also located two manholes which had 
long been covered along its course 

In conclusion, I will say that I have 
found the M-Scope very effective for locat- 
ing the position of shallow drains for dis 
tances of about 200 feet, and for deep 
drains about half that distance. It is ex- 
cellent for locating manholes as long a 
care is used in its operation, and it is 
understood that it will pick up any metallic 
substance underground, be it manhole 
barrel hoop or pipe line. 
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Santa Barbara, California State Tuberculosis 
Hospital has a ‘Pakage’ Plant for complete 

ENGINEERS md economical treatment of its sewage. This 
is one of over 250 such plants now in success 
ful operation. Design flow is .1 M.G.D 
Kk. W. O'Neill, Engineer 


CONSISTENTLY 


SPECIFY 


CHICAGO 
SEWAGE 
EQUIPMENT 


Comminutors @ ‘Pokoge’ Pionts © Swing 
Diffusers @ Flush-Kleen @ Scru-Peller @ 
Horizontal & Vertical Non-Clogs @ Water 
Seal Pumping Units @ Samplers @ Sludge 
Collectors @ Mechanical Aerators © 
Precision Diffuser Tubes @ Chicago-Selas 
Heat Transfer Systems @ Chicago-Wiggins 
Pontoon and lodek Covers @ Chicago- 
Wiggins Gas Holders @ Aer-Degritters 
@ Chicago Stonderdaire Blowers @ 
Stationary Diffusers @ Plunger Pumps 


CHICAGO 


PUMP COMPANY 


SEWAGE EQUIPMENT DIVISION 








622 DIVERSEY PARKWAY 


CHICAGO KM. ILLINOIS 


Braintree, Massachusett ha 

Kleen Sewage Lift Station, the 

clog-proof pump for handling raw 

or anv liquid contaming coarse stringy 
satter. This is one of over 5000 Flush 
Aleen Lift Stations in daily trouble-tres 
operation throughout the world. Samuel 
M. Flleworth Engineer 
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Greenwell Springs, Louisiana State Sanatarium has 
a comminutor to automatically screen and cut the 
solids at their ‘Pakage’ Sewage Treatment Plant. 
This is one of more than 2500 comminutors in- 
stalled since 1934. State of Louisiana, Department 


of Institutions, Engineers 





Los Angeles, California, has Swing Dif- 
fusers and Precision Tubes in the new 
Hyperion Sewage Treatment Plant. 850 
Swing Diffusers and over 19.500 Precision 
Diffuser Tubes assure continuous and 
economical operation of the aeration bat- 
tery. This is one of over 200 sewage 
treatment plants using “wing Diffusers 
and Precision Tubes. Board of Public 
Works, City of Los Angeles, and Meteall 
& Eddy, Engineers 





DIGESTION OF GARBAGE WITH SEWAGE SOLIDS* 
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HE data and discussion material int The “ jl trom resters. Secondly 
paper are divided ’ t c the Jeff rarbage gr r to the raw se load on the sé y treatment, which 
parts. The first cor t f lescriy ‘ bevor tt ree ‘ acti d sludg was found to be 
thon of the ’ rrincding ] . l I « “ | fT u ’ r ‘ seT “tf ase res | t release ot 
facilities at ti larion s ct met t rarbage lids wit ‘ A lids col ls and solubles from the finely ground 
plant, together } figures to the ' hannel tor tl r 1 of rhage. In the third place, a large amount 
which are intended to rstr V ‘ ew t t lt t 1 would get past the 
j ht i for ti t Preaet tanks at j 1 of ‘ reas mers and make an unsightly 

rd lect on the wiers 


disposal has : ‘ 
ment plant duri aff da meat 
Secon 


experimer hat mau iv t na! rARBLE If 
digestion unit { 25 ‘ I 

latter work is not yet completed, and m« Results of Garbage Digestion Experiments at Marion, Ind. 
information will be available from it later a ni ee te 


Dual Disposal Experience ween Ee wd ° oS: Se tee Be 
About. fiv j the first mot ; Date started 3/10/45, 3/10/45) 8/30/44) 8/30/44) 1/16/46) 4/23 a 23 /46) 4/23/46 
collection equipment was’ pur ‘ ind Material digested Garbage, Garbage! Garbage) Sludge | Garbage| Garbage] Garbage! Garbage 
put into he city warhs 7 ew Dry solids (Ib.) 1.02 1.02 27 266 | 5.17 0.55 0.55 | 0.55 
ment. As the then recen mplete . Volatile solids (Ib.) 0.92 0.92 2.45 1.25 | 474 0.48 0.48 0.48 
Seed material Digester) Digester, Water | Water | Digester) From | 90-day | 90-day 
y supern. | supern. | supern pern. | superr Fest 5 | superp. | Supern 
that this eq Temperature (°F | 79 7 WO ‘ | 116 MM |} 80 ‘30 
ment be given a fair trial, in ar Total gas (cu. ft 11.48 13.05 18 2 38.6 88 | 7.53 7.27 
find a sanitary method for final . Gas per Ib. vol. (cu. ft 12.43 14.1 
the garbage. In the month of \ ! Per cent of vol removed | | 
18 tons of green garbage were broug! as gas' { 5 : | 1004 100+ 98 6 
the plant for grinding as a first tes f Gas pressure (in. water 1.75 1.75 1.75 
facilities provided in the original plar Per cent of total gas 
yield in 5 days 73.0 76.3 : | 25.2 24.5 
Handling of Garbage a ; a —— 
1100 cu. ft. gas considered to represent 6.5! 


age treatment plant was equips 
ng and disposing of garbage | 
at that time were anxious 
8.15 | 183 | 15.7 15.1 





The garbage disposal install 
more thoroughly tested during the 1 

few months. In September the sar the grease for rem i by ski ing é f the final settling tanks. The answer to 

162 tons o! green I t effluent ends - ’ ‘ ne t? | hl ms set ed to ] ev the devel- 
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method of gotten into the digesters without 
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vet well The 
garhage , pl nt was extremely <omople te i ligesti first ng it with the sewage 
The garbage was dut from t tru f fefir problems s f i May of 1943 the flooded condition of 
! nd then shovel t s meg andling the ge ‘ t M ewa River permitted by-pass 
the treatment plant for a 
1 during this period a portion 
sage wet well was partitioned 
as a separate garbage well. The 
ovinte - - - + ~ t } ! iping was installed for removal 
Wks. Asens , of rettin I sewage-garhag { tl varbage, and for cleaning out the 
residue m the bottom of the well. The 
| lan of the well as it is being used 
Data on Garbage-Sludge Digestion at Marion, Ind. he: a 8, method of mixing 
—- - | garbage have been made in the 
| ~ | Bot em . io ont A past two years. The agitation in the well 
| Volatile Solids Seton Sludge D gested must be sufficient to prevent the garbage 
Loading Digester bars Volatule P ne ol Ground | _— ] m “caking™ at t surface of the 
Tow! Ore } " on, this trouble being more pro 
ude Solids } 
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@) (%) Total Vol . — : - 
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‘e) °) ra per 0 to 24 hours, lime must 
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1945 
April 154,500) 0.062 5 | 70.5 
May 143,200) 0.055 36 | |} 116,300 814 
June 202,000; 0.081 136,500 67.5 
July 210,200} 0.081 | 3.94 | 150,800 | 71.7 
August 224,200! 0.086 | 3. | 145,500 65.0 
September] 223,900; 0.089 | 2.98 | 52.8 | 160,500] 71.7 
October 172,800! 0.067 | : | 118,100 68.4 
November) 171,300) 0.068 | 3.: 57.5 | 125,300! 73.2 
December | 140,200) 0.054 | 3 | 7 | 112,000 80.0 

1946 | 

January 144,400' 0.076 | 65.6 | 110,900 79.0 

February ./ 178,600) 0.076 | 5.05 | 67.1 | 110,900} 62.0 

March?. . ./ 189,900) 0.073 | 5.16 | 60.8 | 132,700 | 69.8 

April 169,200; 0.067 | 3.44 | 568 130,000| 76.7 

i | | 


rated 1; re usually suffi 
38.9 ent to hold th e 6.0 when the 
po 7 al. batch is not pumped to the diges 
39.8 ters for a period of 18 to 24 hours 

39.2 


e | 
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Gas Production and Utilization 


wess of disposal of garbage 
with sewage solids is to be an 
one, some practical use must 
le of the gas produced 

the data on hand at Marion 
that an average yield of 
tile solids from a ton of 
green garbage should produce 2,600 cu. ft 
of gas having a carbon dioxide content of 

less than 35 per cent by volume 
During the year 1945 the Marion diges 
ters produced 23.6 million cubic feet of 





Sewwwsa « s » 


a ie ee es 





Ge Go Ge we 





~ 
sao 


os 








+ Based on primary digester capacity 
* Recirculation of bottom sludge started on March 20 
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md Mixing Well at Marion, Ind., Sewage Treatment Plant 
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Fig. 3, which is reprinted from the fourth 
annual report of operations, shows the 
relationship of the various factors affecting 
the production of gas during the year 
1944. Here the rainfall curve and the 
canning plant load curve are included, as 
both of these factors have a definite bear 
ing on the sewage organic load 

Fig. 4 is intended to show the sag in gas 
yield when rain water washes out the gas 
producing sewage solids, and the karbage 
olids must produce most of the gas. The 
B.O.D. curve indicates the drop in organic 
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AVG BY wONTHS OF FOUR YEARS GARBAGE 


LOADING AND GAS PRODUCTION 


matter in the sewage, with the resultant 
drop in gas volume from 49,000 to 26,000 
cu. ft. per day. Had this “washout” oc 
curred in July, the actual drop would have 
heen about the same, but the range would 
have been from 75,000 to 52,000 cu. ft. per 
day. The greatest volume of gas produced 
im any one single day was recorded in 
September, 1945, when 97,108 cu. ft. were 
metered 

In August, 1946, it was possible to study 
an Il-day period during which time no 
garbage was taken at the plant. The aver- 
age daily gas production in this period was 
23 per cent below the average for the 15 
days preceding the period. The drop was 
from 68,000 to 52,000 cu. ft. per day. 


Digestion Capacity 


The matter of digestion capacity, where 
garbage is to be handled in a sewage treat- 
ment plant, is a question of cammon con- 
cern at this time. The term “cubic feet of 
digester capacity per capita” may be un- 
reliable and misleading for several reasons. 
\ssumigg that digestion is carried on at 
optimum temperature and loading condi- 
tions, the variables of organic loading from 
industrial wastes and the seasonal changes 
in the garbage itself would necessarily 
limit such figures to a specific city or town 

The expression “pounds of volatile solids 
per cubic foot of primary digestion capaci- 
ty applied per day” would seem to be a 
much more reliable way to state capacity 
ratings. Some of the peculiar characteris- 
tics of ground garbage may even make this 
method of comparing capacities question- 
able. 

In referring to the digester loading at 
the Rahway Valley treatment plant, with 
sewage sludge only, Fontenelli and Rudolfs* 
reach the conclusion: “The optimum load- 
ing capacity for each 1,000 cu. ft. of pri- 
mary digestion capacity would be 100 Ib. of 
dry volatile matter per day, producing 50 
per cent clear supernatant liquor.” At no 
time during the past two years has the 
‘volatile solids loading at the Marion plant 
reached the 0.10 Ib. per cu. ft. per day 
loatling stated above, yet the apparent over- 
loading of the digestion system has pro- 


*Sew. Wks. Jour., 17, 4, 692 (July, 1945). 
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Fig. 4.—Effect of Sewage “Washout” on Gas Production 


Fig, 3.—Relation Between Garbage Load and Gas Production. 


duced a supernatant liquor in the secondary 
digestion tank that wil contain. 2.5 per 
cent total solids for several successive 
weeks at a time. This situation can be 
accounted for in part by the fact that some 
of the ground garbage particles are trans- 
ferred trom the primary digester to the 
secondary digester each day, and as a 
result the secondary digester is continuous- 
ly active in producing gas. 


It would seem logical that not only the 


loading of volatile matter, but also the 
number of cubic feet of gas produced per 
day per cubic foot of capacity at hand 
would materially affect the ability of the 
digester tq produce satisfactory supernatant 
liquor. Fig. 5 illustrates the rather unusual 
condition which developed in the primary 
digester during the latter part of 1945. 

It will be noted that undigested garbage 
solids had accumulated in the bottom of 
the digester, and that very little immediate 
digestion of these solids was taking place, 
as is evidenced by the volatile percentage 
curve which climbed to a peak of 67.1 per 
cent in March, 1946. The temperature of 
the sludge at the bottom was surprisingly 
low at 56° F., while the active 
above it was 90° F. 

The femperature problem 
solved by circulating the cold, thick sludge 
from the bottom to a higher elevation. 
where it could mix with the warmer and 
more active solids. This circulation re 
sulted in an immediate increase in the 
amount of gas being produced. The pri 
mary digester is now circulated for two 
hours daily as a routine operation, and the 


sludge 


was easily 


temperature of the sludge at the bottom is 
above 75° F. 

The Marion treatment plant has a de- 
signed digestion capacity of 6.25 cu. ft. 
per capita for the actual 1940 resident pop- 
ulation, but on the basis of the 1945 equiva- 
lent population, as measured by B.O.D. 
tests, the present capacity is 4.2 cu. ft. per 


capita. During, the year 1945 only 20 per 
cent of the sludge and garbage volume put 
into the system was removed as super- 
natant liquor. 


Throughout the entire month of Feb- J 
ruary, 1946, there was no supernatant in 7 


either of the digestion tanks that could be 


} 


withdrawn. The data in Table I show that 7 
although an average of 72 per cent of the J 


volatile solids were removed as gas, the 
total solids content of the finished sludge 
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Fig. 5.—Volatile Content of Bottom Sludge in Digesters 
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Separation of Grit and Debris Marion, and no stoppages 

been encountered during 
lesome features involved The 
in adding ground garbage directly to the 
digesters in preference to mixing it with 


the raw sewage has been the removal of 
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f Two Experiments in Garbage Digestion. 
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0.1 It { volatile solids 
primary digestion capa- 
great to allow with- 

ar supernatant liquor from the 
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are too 
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Digestion Experiments 


f pilot plant experi- 
garbage solids was 

msuec Ol Sewage 
ndiana State Board 
he previously pub- 
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included in the s 


in the experimental 
urmts 


made up 


ligestion as 
umt was 
t m, a sheet metal 
1¢ of about 16 in. dia- 
all skirt of 19 in., and 
he bottom for maintain- 
ntr 


dru 


was to digest raw 


1 


! lor 
ral procedure 


garbage solids 
} and reserve the 
1 for the digestion me- 
he course of the tests 


this procedure 


I were 
dome was 

the gas 
analyzed 
llected 


of the 


cleased and 
me i gas c 


rise’ 


ches 


the weight of the domes 


of 175 im 


lected 


ng pressure 
gas « 
ight of the made 
able Il. Three graphs 
lemonstrate the gas pr 
r + } } 


rise t 


tests 


the 


supernatant liquor of good quality was 
obtained at the end of the 34-day period 
as is shown by the B.O.D. content of 157 
ppm 

Fig. 8 shows the results of two tests 
made over a period of 16 days. In the test 
represented by the broken line curve, 76.3 
per cent of the total gas generated was 
produced in the first five days of the period. 
The solid line curve demonstrates the rela- 
tion of the CO, content, of the gas to the 
pH as the digestion rate changes over the 
16-day period 


In Fig. 9 the broken line curve repre- 
sents the digestion of 0.92 Ib. of volatile 
garbage solids in a digestion medium of 
135 Ib. of digester supernatant having a 
total solids content of 3.51 per cent. In this 
test 80 per cent of the garbage volatile sol- 


the garbage volatile solids 
curve in the graph shows the gas produc- 
tion trend when raw primary sewage 
sludge is digested. In this test 78.6 per cent 
of the gas was produced in the first five 
days, and the yield was 7.2 cu. ft. per Ib 
of the sewage sludge volatile solids 


The loadings in all of the tests were of 
the “batch” type. Cumulative loading tests 
are to be made in the future on both the 
garbage and the raw sewage sludge. 


The average of seven tests made with 
garbage showed that 13.1 cu. ft. of gas 
were produced from a pound of garbage 
volatile solids. Without exception, the CO, 
content of the gas was higher at the be- 
ginning of the run when the gas produc- 
tion was greater, In digesting samples of 
spent brewers grain and of cheese whey 
it was found that the CO, content of the 
gas would rise to 63 per cent at the start 
of the test, and then drop sharply to a low 
of 20 per cent after a period of nine or ten 
days This would tend to indicate that dif- 
ferent types of garbage (due to seasonal 
variation of diet) might produce a large 
volume of gas having little fuel value in 
some cases 


The results of two tests made on raw 
sewage sludge gave an average of 8.26 cu 
ft. of gas per Ib. of volatile solids digested 
In actual plant operation during the winter 
months when garbage loadings are low, the 
yield from garbage and sewage sludge to- 
gether was 8.12 cu. ft. per lb. of volatile 
solids. As*the actual amount of garbage 
handled during this part of the year’ is 
less than two tons per day, it could be as 
sumed that this value would largely rep- 
resent gas generated from sewage sludge 
only. 


* The tests made to date would tend to 
indicate that a given weight of volatile ma- 
terial in garbage would produce a greater 
volume of gas than a similar weight of 
volatile solids found in sewage sludge 
Further investigation is necessary, how- 
ever, before definite conclusions can be 
drawn. 
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@ Especially adapted for burning sewage gas, American- 
Standard Gas Boilers meet the most exacting needs for heat- 
ing sludge digesters 


They are completely automatic—and control water tem 


Two American-Standard Gas Boilers are installed in perature to any predetermined degree. Pintype sections af 
the Northeast Sewage Treatment Plant, Philadelphia, Pe ford the most effective type of cast iron heat-absorbing sur 


j face. Controls are available to accommodate any desired 
Five American-Standard Gas Boilers are installed in system of water temperature, or gas pressure regulation 
V the Fort Worth, Texas, Sewage Treatment Plant A wide range of sizes covers all requirements 


For complete details of these performance-proved gas 
boilers, as well as information about American-Standard 
Gas Fired Automatic Storage Water Heaters, write 
American Rediator & Standard Sanitary Corporation, 
P.O. Box 1226, Pittsburgh 30, Pa. 
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engineered for dependable operation with sewage gas! 
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PNEUMATIC GRIT WASHER AND EJECTOR 


By NELSON M. FULLER 


uperintendent, Water Works and Sewerage 


lean 


{ grit at the 
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ial Plant 
Large quantities 
rm drainage and trom railroad repair shops 

sewage solids settle out in the grit cham 
ner ds of chain hoist and truck 


1 
to cleaning 


Sewerage Treatment 
detail of plant operation 


© arn 


removai y hand 


lisagreeable, being 
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ju 
ystem now 
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out this opera 

we washes the grit and 
anical conveyor system 
¢ grit would have cost $5,000 

own welders the air-lift pumping 
inder $100 


mited in design to the 


compressor of 105 cubic foot capacity 
of a six inch flow pipe. An air lift pump 
construct after the correct size pipe is found which 
rm flow with “blowing through The air 
re must have a ity upwards of ten feet per 
piece (the air and water mixing device) was 


case no obstruction t 


ft 
“ul our 

ribed cost 
system was 


use of air 


own portable air 


zm) mil ut 
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» the free 
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The sketch accompanying this description shows a detail of the 
foot piece, which was made by boring fifty-six three-sixteenth 
holes in a thirty inch section of six inch pipe. This section of 
pipe was then placed into a piece of eight inch pipe and welded 
at both ends. The one and one-quarter inch air line was con- 
nected into the eight inch casing. A small tank was picked up as 

ink and was used for the air and water separator or receiver. 

It will be observed from the sketch that the grit discharge line 
from the receiver can be closed and that the grit and solids can 
be recirculated to secure amy desired period of washing action 

the grit chamber proper. After a suitable period of washing 
the grit is allowed to settle and the sewage solids which are then 
in suspension in the grit chamber are flowed into the settling 
tanks. When this is completed the washed grit is removed by the 
air lift pump and discharged to the point of final disposal, which 
n our case is the Allegany River 

In order to clean out the corners of our grit chamber and to 

ld sewage solids in suspension air jets have been arranged to 
agitate the grit in these areas 

There is an excellent paper on this type of air lift adaptation 

Works Journal, Volume V, No. 3, pages 509-522, by 
H. Blunk, Engineer, The Emscher Genossenschaft, Essen, Ger 
many, titled “A Contribution to the Design of Grit Chambers,” 
translated by G. P. Edwards of New York 
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SLUDGE LAGOONING 


By DON E. 3LOODGOOD 


i Sanitary Enqinecring, Purdue Un 


{ water clevations, and ne the width of levee that they could 


the ground water is be used as roadways 
pit bottoms. Although 


The smallest lagoon now in service is 
s | + sand bottoms tt 300x325 feet. The lagoon No. 8 on 
age int map (Fig. 1) was originally three la 
| the north and south levees were 
y 1 ! * ! ‘ make the larger unit. Expe- 
until < | ! i : j : r wn that the area of a lagoon 
upon The ; ; lizer ) rif ‘ t ’ important The most desirable 
producti ; ' ati : area for a single lagoon will depend upon 
sively ti his : I ! year ‘ ! al amount of sludge to be disposed 
was not 1 ‘ ra y ; particular plant 
mee eg , 4 re the sludge 
ses either wed = st eventually be removed, it is desirable 
: ave the tops of the levees wide enough 
fic. Lagoons which must be 
j built with an earth ramp 
: ¢ \ ich that the available 
at the Indianap treatr wks ' Construction + no difficulty in climbing 
out odor or sar ; , | ' the lag ’ t th t im load. Some of the 
ample area f ‘ { " ! ; . ; ’ have at least 15 per 
struction «¢ ause | id 
built at ar , TABLE |] 
advisable ! } his TY 
dling - xt ‘ : ; - Character of Sludges Pumped to Lagoons 
nomical p 


sh 


was 


Primary Sludge Act vated Siudge Piain Aeration Siudge 
Per Cent Per Cent Per Cent 
Nitrogen Nitrogen Nitrogen 
Solids Volatile as N Solids Volatile asN Solids Volatile as N 
nuisance 
lieved that I > : 2.458 
l ‘ 041° 
has heen ti 1 i r 7% 
at least 64° 
disposal 
A lthot ‘ 1 can 
considere $ : method 
sludge disposz ] nstallations, 
Many cases it cz meet emergen 


cies whicl 
Sludge 
successfull 
arefully 
centration of return sludge Some judge was wasted at this concentration 
sewags ue er centrated to the high figure in a sludge concentration tank 
m operate } a] 
refuse dump v Omen ’ with a clamshell bu ent grade Cinder roadways are main 
factory as tn ‘ wt 1 ‘ rane v h piled it tained on the bottoms of the lagoons as 
endugh at the top f the sludge removal progresses 
s were about 12 feet 


al slope assumed was Sludge Distribution and Supernatant Drains 


and one and re-h The 
early nstruction 


they are operate 
some pride the 
improvement as 
of refuse disp sludge is distributed to the lagoons 
through steel pipes laid about three to four 
given to leveling feet deep in the levees. From the plant to 
ven removing stumps of ‘ the lagoons the main piping is 12 inches 
lagoon area Ine lis ‘ { the pits. In later years w n chameter The distribution lines are 8 
was removed from some and 10 imches with gate valves on branches 
1 horizontally into each of the four 
" rners of a lagoon wherever possible 
PA days came alor oj Eighteen-inch tile is used for the valve 


for leveling ‘ ! bn There have been only a few in 


Locations of Lagoons ittle attention was 


y constructed lagoons, « leading 
le difficulty was encountered 
the W 

removing stum freezing caused any trouble 


Starting a Lagoon Lagoon Partially Filled Sludge Beg Removed 
Discheroe line extending mt Lagoon nearly clean 
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wing compressed air system has been made up of second-hand 

ntaining sludge. Ap teel or wrought iron pipe and it has served 

grease were found wu very well. The most recent extension to 

i ‘ when skimmings trom the distribution system was made with a 

mary tanks were being disposed of 10-inch, 3/16-inch wall, tar coated, steel 

by pumping the to the lagoons. The pipe with plain ends and in 40-foot lengths 
kimmings caused no particular difficulty The lengths of this pipe were connected by 
n the lagoons, however electric welds and dropped into the trench 


\ large percentage of the distribution after welding 
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No attempt has been made to return 
the supernatant to the sewage plant. Oper- 
ation of the lagoons in recent years has 
shown that if the supernatant flows through 
several lagoons and finally into one con- 
taining practically no sludge, the overflow 
from this last lagoon will be entirely satis- 
factory for discharge into the receiving 
stream. Supernatant or sludge is drawn 
from one lagoon to another through 
placed across the levees at about a depth 
of 3 feet. No valves are used on these 
lines. The flow through them can be 
stopped or controlled by placing a short 
length of plank over the end of the pipe 
on which the highest water head exists 
The most satisfactory drainage arrange- 
ment was found to be the installation of a 
box at each end of these drain lines (Fig 
2). These boxes are usually approximately 
2% feet square by S feet deep, and an- 


TABLE Il 
Digested Siudge Chemical Examination 
Composite Sample for 19 





Analysis Per Cent 





Volatile 

Total organic nitrogen 
Petroleum ether soluble 
Phosphoric acid (P; 


1.72 
Ash Basis 
23.12 


BC insoluble 
SiOz 1 


MgCOs 
SO. 





chored in the side of the levee with posts. 

The boxes are provided with removable 
boards on the outside so that the elevation 
of the liquid in the lagoons can be con- 
trolled. 

-From the experience gained over the 
years, it has been definitely concluded that 
an underdrain system is not necessary for 
the satisfactory operation of lagoons 


Operation and Control 


The solids digested in the lagoons were 
primary, activated, and plain aeration 
sludges (Table I). No effort was ever 
made to thoroughly pre-mix the solids of 
the several sludges as they were pumped 
into the lagoons. At two periods lasting 
for several months both ground and un- 
ground garbage, amounting to the entire 
garhage from the city, was satisfactorily 
digested in the lagoons along with the 
sewage solids. 

No routine laboratory control was estab- 
lished to aid in the operation of the la- 
goons. In 1933 a composite of sludge being 
removed from the lagoons was made and 
the analysis of this composite is given in 


Location of Lagoons in Relation to Plant 
in Background 


Fig. 2.—Drain Box 

Table II. This does not mean. however, 
that a lagoon can just be built and used as 
a dump for all sclids and still maintain 
satisfactory digestion without the produc- 
tion of objectionable odors. Great care has 
always been taken in the addition of raw 
solids so that excessive amounts were never 
added in short periods of time. 

It is desirable to have several lagoons 
into which sludges can be pumped so that 
one may be used for several days and then 
left to stand idle for a few days so that 
decomposition and separation of solids and 
liquid can take place. This procedure would 
not necessarily have to he followed if the 
lagoon were large enough so that there 
was a sufficient amount of digested sludge 
to assimilate and buffer the raw solids being 
added 

In starting a lacoon it is desirable to 
fill it with supernatant of digested sludge 
to a depth of three or four feet before any 
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raw solids are added. The addition of 
sludge goes on for many months and an 
effort is made to add solids until it is im- 
possible to add more without the sludge 
flowing on through to the overflow. 

It has been impossible to run solids 
balances on the lagoons because of the 
overflowing from one to the other unit, and 
because of the difficulty in keeping records 
when changes from one lagoon to another 
take place during a pumping period. The 
information on the total pounds of raw 
solids digested in the lagoons during a 
sixteen-year period is given in Table III 
along with the lagoon volume available. It 
is apparent from these data that solids 
have been digested at the rate of about 
six pounds per cubic foot per year. 

When a lagoon has been filled com- 
pletely with sludge it is “laid by” for as 
long a period as possible before an attempt 
is made to remove the sludge. It has been 
found that a sludge lagoon “laid hy” for 18 
months results in a material with a mois- 
ture content as low as 75 per cent. ‘Wastes 
the 18 months’ digesting and dewatering 
period a portable pump is used to remove 
free water which will accumulate at the 
low points in the sludge bed 

When the sludge is ready for removal 
a motor crane with clamshell bucket and 
caterpillar treads is brought to the lagoon 
at the point where the ramp descends from 
the levee road. The operator then starts 
loading the sludge onto the trucks of 
market gardeners who haul it away for 
fertiizer. The sludge is usually six to 
eight feet deep when the unloading of the 
lagoon starts. By the time the shovel has 
worked its way to the bottom of the ramp 
the sludge surface has settled with a slope 
toward the ramp. A hole is then dug in 
the bottom to serve as a sump for the 


TABLE Ill 
Ory Solids Wasted to Lagoons—Pounds per Year 
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TABLE 
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Lagoon Being Dried Out 
Growth of weeds on sludge surface. 


Conclusions 


A mixture of primary sludge, acti- 
vated sludge, plain aeration sludge, and 
garbage can be satisfactorily digested with 
out odors in open lagoons 

2. If the lagoons are used for digestion 
nly, at least six pounds of solids can be 
digested per year per cubic foot of lagoon 
capacity. This is equivalent to 0.17 cu. ft 
i lagoon capacity per pound of solids. 
the lagoons are used for ¢'¢estion 
and also as dewatering beds, a capacny of 
0.37 to 0.40 cubic feet per pound of raw 
solids per year is sufficient, providing the 
air-dried sludge can be removed as rapidly 
is it is ready for hauling 

4. Using the above capacities, 
bl discharge a supernatant of 
iving stream 
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996 North Fourth Street, Columbus 16, Ohio 
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PITTSBURGH 22. Oliver Bidg. 
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Bucyrus, Ohio 
The Kilbourne & Jacobs Mig. Co, Columbus, Ohio 


CLEVELAND (56, Hanne Bidg 

OENVER 2. 1726 Champs S 

DETROIT 13, S808 St. Jean Ave 

FORTY FORT, Pa. 166 Slocum St 

HARLAN. Kentucky 

HOUSTON 2. TEXAS. City Nations! Bank Building 
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View at left shows the 26th Ward 
J \ 


Treatment Plant, New York City 
I is equipped with a 
Jefirey scraper type Grit Collector 
a 


Duckett type i-levator 


hanne 


The Jeffrey Manufacturing Company of 
Columbus, Ohio, is prepared to grant |i 
censes to all ultimate consumers for «@ 
reasonable royalty obtainable upon appli 
cation, under any of all of its patents 





Jeffrey Mechanically Cleaned 
Bar Screens 


View at left shows 2 Jeffrey coarse, 
back-cleaned type screens at the 26th 
Ward Sewage Treatment Works, 
New York City. Based on a new prin 
ciple of design this type of Jeffrey 
Mechanically Cleaned, Coarse Bar 
Screen is practically fool-proof. Two 


fine screens are shown in background 


Screen Bars may be of Round or Rex 


tangular cross-section. 


Operation by time control is recom- 
mended but also can be by differential 
float. Provision is made for continu- 
ous operation if desired 


Jeffrey JIGRIT Washer 


(REG. U. $. PAT. OFFICE) 


Jeffrey patented JIGRIT Washer is now built mm three sizes 

ranging in capacity from one ton to fourteen tons per hour 

fering these advantages 

1—Removes 90% of putrescible solids 

2—Washed grit contains no organ ! unsightly 
material—can be usec n without creating a nmunsance 


+— Recovers practically 


leffrey Vo. 9 JIGRIT 
Washer—rated capac- 
ity of 280 cu. ft. of rave 
orit per hour 


Magnified view of washed grit after passing through Jeffrey JIGRIT Washer 
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A LUBRICATION CHECK SHEET 


Sen 


| het Lubrication Check Sheet shown 

below will be of help in normal times 
of operation as well as when adverse condi- 
tions prevail. 

There are three steps in setting up a 
ibrication check sheet 

1. Locate every piece of equipment need- 
mg grease or oil as a lubricant or as pro 
tection 

2. Study the manufacturers maintenance 
imstructions to determine where and when 
to lubricate and what kind of lubricant to 
use. Inasmuch as many manufacturers have 


By ROBT. C. URBAN 
Engr, Corps of Engrs, War Departm 
particular preferences in the matter of 
lubricants, this may lead to a large num- 
ber of different types of lubricants and 
as many grease guns 

It may be much simpler to call in a 
lubrication engineer from any of the recog- 
nized oi] companies and have him prepare 
a lubrication specification sheet for every 
point of lubrication you have listed. 

In this way it may be possible to cut 
down on the number of oils and greases 
that will have to be stocked. As few as 
two oils and two greases may suffice. 


ni 

3. Prepare the Lubrication Check Sheet 
following the general idea of the accom 
panying illustration. List all of the units 
needing lubrication, the necessary lubrica- 
tion points, the type of lubricant recom- 
mended for each point. Allow space for 
date of lubrication and initials of operator 
performing the job. 

There is no doubt that the Lubrication 
Check Sheet will become more and more im 
portant to the proper maintenance of oper 
ating equipment 
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Courtesy of J. R. Griffith, U. S. Navy, and Western Construction News. 
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WATER FLOW THROUGH PIPES 


A Nomograph for Solving the Hazen-Williams Formula 





By DONALD R. KEITH 
Civil Engineer, Division of Water, Columbus, Ohio 


MANY hand-books containing betrecite data include tables inner surface of the pipe. (See accompanying table of “C” 
for solution of the Hazen-Williams formula for flow of values.) 
water in pipes. These tables are limited in their scope and give 
results for “V" only. Then you either figure “Q” from te 
or find some other table which shows these values. 

Even with the tables it is necessary to do a certain amount 
of calculation, such as interpolation, etc., for seldom does your 
problem fit the figures in the table. 

Some books contain curve charts for the solution of this 
formula, but only for “V." The curve charts are usually of such 
small scale that they are tedious to use and will not give results 
close enough for practical purposes since the width of a pencil 
point might make a very definite difference in the value of “V.” 

To provide a practical device for the solution of pipe dis- 
charge problems continually confronting the Division of Water 
and the Sewage Department of Columbus, the accom i 
chart was constructed; a chart accurate enough for all practica 
purposes, simple enough in its operation for an individual of 
average intelligence to use, and furthermore, one comprehensive 
enough to solve every problem that had to do with the flow of 
water in pipes. 

The Hazen-Williams formula was selected for the reason that 
it seems to be more generally used and accepted than any other. 

thie maianaee old and be found j 

=o new, ma in 
Va cope ees convenience of user of the these values are li 
was added, the following table: 
qeaveqw “Hazen. Willlams Table of Values for °C.’ 
Cast Iron Pipe, very smooth 

V = Velocity po a... ae 
R = Hydraulic radius ee ‘ at 
S = Slope, or loss of head ‘ 
C =: Coefficient. o_o 9 
The value of “C” depends on the material and condition of the Brass, 


in which 
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DIAMETER (0) IN INCHES 


DISCHARGE (Q) IN GALLONS PER MINUTE 





DISCHARGE (Q) IN CU FT PER SEC 


AXIS = PRODUCT OF R«S 





The index lines drawn indicote that when 
M-20, $*000/ and C+1000, then V-L02 
And, aligning A=20, V-102 itis found 
thet @+ 036 cu ft per sec or 10157 gal per min 
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Nomographic Chart 
for Solving Hazen-Williams formule 
For Flow of Water in Pipes 
v=cR®*s*™*000/°°™ 
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COmaL® & KEITH. 
Crva Cucemeee. 
Orvis10m OF WATER, CITY OF COLumsBUS. CHO samuany 196) 





mine point where straightedge then crosses Velocity “V" scale. Next place 
seraigbtedge on this iat on “V™ scale and on diameter of pipe ie inches 
oo “D” sale. R Discharge “Q” in cis or gpm where straightedge 
crosses “(Q)” line. 
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R-178 


NOMOGRAPH FOR SOLVING MANNING'S FORMULA 


By PAUL McH. ALBERT 


Drury, McNamee and Porter, Engrs., Ann Arbor, Mich. 


‘T° HE accompanying nomographic chart presents a simple, tions may be rapidly tabulated. The effect of the coefficient “n” 
rapid, and practical means of solving Manning's Formula for on the other variables as determined from the nomograph is a 
the flow of water in pipes and open channels valuable aid for the entire range is included. 

Snap analysis of problems involving this formula will be more For use in checking previous designs this chart will be found 
accurate and quicker when using this nomograph inasmuch as to be valuable and make possible rapid checks inasmuch as it 
mly two or three motions are required to arrive at an answer. covers a wide range of all the variables. Directions for using 

If the problem entails considerable study, many different solu- the nomograph are given in the key at the bottom of the chart. 





Velocity and Discharge Diagram for Vitrified Clay Sewer Pipe 


(Courtesy, Clay Products Assn.) 


VELOC/TY AND 
_. DISCHARGE DIAGRAM 


HUTTER'S FORMA. n=. Oil 
Q= DISCHARGE in cub: ft per sec 
V*VELOCITY in lin’ ft. per sec 
6e0.€.D. Lenth 
Conswlting Engineer, Chicago 


76 
4 


GRADIENT IN FEET PER HUNDRED FEET 
RSSSER 


a 


0” 2: 7) 
DIAMETER IN INCHES 


(Bsomple: Assume 12 cu. ft. per sec. as the flow to be handled. The gradient for instance, to be a O02 ft. per 100 ft. rum. 

Follow te right from gradient figure 020 om left until Q12 dotted line ss intersected. The vertical line found at that point 

indicates that a 24 inch sewer ws required. Also from the nearest velocity curve VA at the intersection it is revealed that 
the velocity will be 3.8 ft. at full or half full how.) 
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FOR ANY OTHER VALVE OF THE COEFC 
MULTIPLY THE LOSS OF HEAD FOUND BY 
THE CONSTANT “KAS GIVEN IN FOLLOW- 


ING TABLE 


nv 


(S42) QNOD3S BId 1334 DIGND NI JOUWHISIC 


new yoan, 


Section “Practical Methods of Making Flow Tests at Hydrants” 
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PIPE FLOW DIAGRAM 
BY + M.HUY, CONSULTING ENGINEER 


sage comtep of H. M. Huy and permission of Hydraulic Development 


tiagram ss reproduced thri 
4t a location earlier in thig 
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FOR THE SOLUTION OF THE Q,., =.000972670"°" s ™ DERIVED FROM 
THE WILLIAMS & HAZEN FORMULA WHERE THE COLFFICIENT’C EQUALS 100 


- Rererence & DATA 


SIPHON! MI Beie 40 BILINGIC 


ore da cribed by P. S. Wilson.) 


(Th 
Corp. 











Flow Powergraph 
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THEORETICAL HORSE POWER REQUIRED PER THOUSAND FEET OF MAIN 














| Ours: Gane, = domater, 416"; by AT. Clark & M.B. Frost 
do Siam Cope 
Te fing, Theorencal power required to overcome prpe NATIONAL WATER MAIN 
aa rere CLEANING COMPANY 
4 Sure = = 50 CHURCH STREET 
pS reyes De on aisHe NEW YORK, N.Y. 














Thés — “y Graph Was Devised y Arthur T. Clark and M. B. Frost for Simplified Determination of Power Required to 
Overcome Pipe Friction Under Various Conditions. Also to Determine Condition of Pipe Lines in Service. 
(Copies of This Graph on Linen Are Being Distributed Gratis by National Water Main Cleaning Co., New York City.) 
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Weights and Measures 
Weights of Chemicals 
Tanks— 
Capacity Table 
Cathodic Protection 
Maintenance, Guide 
Pneumatic Storage 
Pressure, Small Systems 
Rectangular Capacity Nomograph 
Repainting (47) R-T0 
River Freezing Prevention 
Sludge Digestion Heating ‘ 
Storage, Elevated 
R-70, (48) R-108, (49) R-51 
Taste and Oder Control— 
Activated 
Copper Sulfate 
Reservoir Control 
Taps from Pipe of Various Sizes 
Testing, Deep Well Pump 
Testing Water Meters 


for 


0) R- 


Theoretical Horsepower for Pumping at Various Heads and Rates 


Thermal Condectivity of Insulating Materials 
Threshold Treatment (See CORROSION 
Tools and Equipment for Sewage Work» 
Transpiration by Trees 
Trapeseidal Conduit Flow 
Trape— 
Odors from Sewers 
Texic Waste Limits in Sewage 
Transmission Maine— 
Ammonia Chlorine Treatment 
Chiorine Treatment 
Treatment— 
See: ACTIVATED CARBON 
ACTIVATED SLUDGE 
CHLORINATION 
CORROSION 
DISINFECTION 
INDUSTRIAL WASTES 
ODORS 
SEWAGE 
WATER 
WELLS 
Trencher, Sub-aqueous 
Trenching Practice 
Trees, Water Used by 


Airlift 


4a 


Performance, High Rate 
Standard Rate Operation 
Turbidimeter 
Truck, Chiorine Container 


U 
Unbilled Revenue and Accounted for 
Underground Water Cooling Scheme 
Under Your Glass Table Top 
Use and Handling of Chiorine 


Usefel All Purpese Pipe Chart 
Usefal Data and Information 


Water 


Valves— 
Altitude 
Chee 


in Head (See LOSS OF HEAD) 
Maintenance 
Vegetation, Aquatic 
V elocities— 
Clay Sewer Pipe 
Grit Chamber 
Pipes 
Venturi Meter (‘See METERS 
Vitrified Clay Sewer Pipe 


Volumes, Surfaces, Areas, 


Control of 


MEASUREMEN 


Calculation of 


50) R-20 


(48) R-5), 


( 
R-53, (61) Mag. 160, R-49, 


Carbon i" 


(51) or (52) 


(52) R-182 
(61) R173 


(51) R-160, R-174 
(48) R-109 

(61) R-49 

49) R-63 

(60) R-19 

(61) R-129 

(51) Mag. 160, R-49 
(61) R-82 


47) R-67, 
(62) R-109 


51) R-97 


(52) R-68, R-69 
(61) R-71 
(30) R-107 
(60) R-124 
(62) R-65 
(48) R-278 
(47) R-172 
(68) R-171 


(50) R-49 
(47) R-56 


(46) R-57, 


(48) R-258 
(49) R-116 
(62) R-66 


(48) R-261 
(60) R-138 
(60) R-188 
(49) R-147 
(560) Mag. 206 
(62) R-166 


) R-235 


(48) R-100 
("48) R-71 
(61) R-119 
(51) R-1038 
(49) R-162 
(51) R-119 


(62) Mag 
(48) Mag. 138 
(60) R-87 
(61) R-83 
(62) R-72 


(62) R-72 
(60) R-107 
(62) R-178 


(47) R-180 
(62) R-188 


(62) R-179 
(61) R-178 
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Warm Water 
Washer and Eject 
Waste, Water 


wi 
WaA 


Water Treatment 


(*49) 


Weed Control, Chemica 
Weights and Measures 

Weights of Chemicals—l+ 
Weights of Materials—\ 


Weirs, Capacity of 
e HYDRAUIL 


nd Rew ‘ y 
What Leaks Cost 
Where The Water Dollar Goes 
Whitewashes, ‘ ernment 
Wire, Standard Ga 
Wooden Beam Low 


Yardage on Reels or Drums 


Zeolite Softening 


R-99 
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ERSATILE... 


inthe word forthe Nernce Vacuator 


Here are Three Ways it can be utilized 
to solve your problems... 


AS A PRE-TREATMENT UNIT 


At overflow rates of 5000 to 
7500 gal. sq. ft. 24 hrs.. the 
V acuator can serve as a com- 
plete pre-treatment unit, 
removing scum, grit and a 
substantial percentage of sus- 
pended solids —also thicken- 


ing excess secondary sludges. 


AS A SCUM-REMOVAL UNIT 


At overflow rates of 5000 
gal. /sq. ft. 24hrs.. the Vacu- 
ator can be used for the treat- 
ment of oil, cannery. packing 
house, laundry and similar 
tough-to-handle wastes. 


AS A GREASE-REMOVAL UNIT 


Overflow rates as high as 
10,000 gal. sq. ft. 24 hrs. can 
be used when the primary 

3 function of the Vacuator is 
gyrease remov al from domes- 
tic or industrial wastes. 





EXAMPLE: 
At MeAlester, Oklahoma's 


new West Sewage Treatment 
Plant a 12 dia. Vacuator re 
moves scum, grease and grit 
from incoming screened sew- 
age, prior to two-stage trick- 
ling filter treatment, Operat- 
ing results show removals of 
16.6 of suspended solids 
and a 28.4 reduction in 
B.O.D 


EXAMPLE: 


Scum-lorming cannery wastes 
virtually put the Palo Alte, 
California Sewage Treatment 
Plant out of commission five 
months of the year. A 35° dia 
V acuator, followed by second. 
ary treatment, completely 
solved the problem by remov- 
ing an average of 43.6% of 
suspended solids, 58 of 
settleable solids and 8.4% of 
B.O.D. during the canning 


Season 


EXAMPLE: 


At Patuxent River, Maryland, 
a It dia. Vacuator removes 
heavy “slag load.” of grease 
ahead of primary treatment, 
Removals aver age 50 of sus 
pended solids and a 51 re 
duction in B.O.D. enabling 
the standard Dorr Clarifier 
which follows to function 
smoothly without auxiliary 
equipment 


These examples illustrate but three of the many ways in which the compact, three- 
product Vacuator is successfully solving difficult: problems. If you think vacuum- 


flotation could help you, write for Bulletin #6301. Req. US. Pat. O8 
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IN W&T CHLORINATORS, TOO! 


When you look at a single W&T Chlorinator you can’t 
see the basic research, the complete line of equipment, and 
the service that are behind it. 


For instance, the engineer, the plant operator and the 
taxpayer all benefit from W&T’s complete line of equip- 
ment. In the selection of equipment for a water supply — 
large or small—the engineer can always find a W&T 
Chlorinator to fit the requirements. The plant operator 
knows that this complete line can provide a W&T Chlor- 
inator designed to help him provide safe water with his 
particular plant layout. The taxpayer is assured that 
money spent for W&T Equipment fitted to the present 
as well as the future needs of his community will provide 
long range economy. 

These advantages of W&T’s wide selection of equip- 
ment are probably one reason so many people use W&T 
Chlorinators. 


you dont see 
is important... 
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